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“TTED POWER IN LOCAL FIELDS. 


ydroelectric transmission company should be 
ver to small consumers in the territory of 
a local central « ion dependent upon steam generation is 
a question now . fore the Gas and Electric Light. Commis- 
sioners of Massachusetts for determination. The specific case 
is that of the Fitchburg Gas and Electric Company against 
the Connecticut River Transmission Company, whose plans 
were outlined by Mr. Alton D. Adams in the issue of this paper 
for February 13. It appears that the Fitchburg Board of 
Aldermen have granted a franchise to the transmission com- 
pany, on the basis of a reduced power rate to the small power 
user in that city. The local company’s appeal to the State 
authorities therefore opens a most interesting and important 
question. In deciding the matter specifically the commission- 
ers will have to take into account the kind of service and the 
rates of the existing company, the proposed rates of the new 
organization, and the probability of its being able to supply 
power steadily at the rates quoted. Both companies offer 
power at low rates, the steam plant running down to from 


TRA. 


Whether 
allowed to sell 


approximately three to five cents per kilowatt-hour, and the 
hydroelectric company offering rates somewhat lower, depend- 
ing upon the size of the consumers’ probable requirements, but 
in general from about 1.5 cents to two cents, and possibly over 
this for smaller buyers. 

Without attempting to pass upon the merits of such a 
case at a distance, it seems clear that if waterpower can be 
brought to a city economically by electrical means, and rendered 
available to the small consumer, it is going to be a difficult 
matter to keep it out. It would seem as though a compromise 
by which the transmission company might sell power to the 
local organization, allowing the latter to distribute and make 
a proper profit thereon, might be the best way out of the 
difficulty. In such a way the transmission company would be 
relieved of the local administration, bookkeeping, maintenance 
and business getting. For handling this work, the established 
company could reasonably claim compensation, and it might 
be able to operate to better advantage by being tied in with 
the large waterpower system; while the latter would have the 


services of a steam auxiliary of value. The net result on 


_the rates might be a smaller reduction than as though the 
outside company should preempt the field of the small power 
user, but there would probably be enough attraction in the 
possible reduction to stimulate business considerably. It is 
most important, obviously, to show that the outside company 
can make good its estimates of power available; otherwise 
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there is little advantage in trying to do business jointly. It 
is plainly the desire of the public authorities in a case of this 
The 
general tendency of the times appears to be for the larger com- 
panies transmitting hydroelectric power to sell blocks of energy 


kind to be as fair as possible to all parties in interest. 


to local companies, leaving the latter to attend to the details, 
just as the central station which supplies a large office building 
with electricity for varied uses may install but a single meter, 
and deal with but one customer, the owner of the structure, 
leaving him to make his particular terms and collections with 


tenants as circumstances require. 








ELECTRICAL TESTS OF MACHINE-TOOL CAPACITY. 

The advent of direct-connected motors into the modern 
industrial plant has created many new problems for the ma- 
chine-tool designer. There has been difficulty in determining 
the size of motor best suited to a given tool; speed conditions 
have been indefinite in their relation to the power requirements 
of different depths of cut; and the extension of the use of 
high-speed steel in the factory has further complicated the 
problem of driving, since in many cases old tools have been 
forced in their output to try to keep the pace set by the later 
designs installed. Manufacturers of shop and electrical equip- 
ment are gradually accumulating valuable data regarding the 
performance of their apparatus and the fitness of different 
motor and tool combinations for practical service, so that in 
time the choice of motors for shopwork will be made in a 
more scientific way than has lately been the custom. There 
is no better subject for investigation along electrical lines, and 
when all the conditions and data are properly taken into 
account, each thorough investigation made by the manufac- 
turing engineer marks a definite step forward in the direction 
of improved selection, which means bringing the investment 
in motor power closer to the actual requirements of tool opera- 
tion, diminishing the excess investment often required in cases 
where the tool is over-powered, and, on the other hand, reduc- 
ing the chances of failure through underrating. 

In the best studies of the individual motor drive which 
have lately been made by different manufacturers, electrical 
tests of tool capacity have been prominent. A typical series 
of investigations of this character was described at the Decem- 
ber meeting of the American Society of Mechanical Engineers 
in a paper entitled “Efficiency Tests of Milling Machines 
and Cutters,” by A. L. De Leeuw. The main points to be 
settled in the investigation were the amount of metal a 
machine of given size should be capable of removing; the 
amount of power required for the work on existing machines; 
the possibility of improving the efficiency of present machines ; 
the amount of power required for the feed; and the efficiency 


of the feed mechanism. 

The first point was mainly a commercial one, to be decided 
by the sales manager, rather than the engineer. 
the second. point, tests were made on various makes of ma- 
chines, the metal to be cut being subject to definite chemical 


To determine 
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specifications, while a cutter of fixed type and size was utilized. 
All tests were made by driving the machine by a motor directly 
belted to it, to bring the conditions as nearly as possible to 
commercial requirements. The belt was considered a part of 
the machine. The power consumed was obtained by voltmeter 
and ammeter readings, and the other data secured enabled a 
thorough study to be made of the feed performance and cut- 
ting powers of the tool used. In plotting curves of the rela- 
tions between the feed in inches per minute and the cubic 
inches of metal removed per horsepower-minute with different 
depths of cuts, the power readings were corrected by the effi- 
ciency curve of the motor. It was found that the amount of 
power required to remove a given quantity of metal varied with 
the speed, depth of cut and feed per minute, and seemed to 
be less when the section of the chip removed per tooth ap- 
proached most nearly a perfect square. In tests of the power 
required by the feed mechanism it was found that in some 
cases this might run as high as forty per cent of the total 
power requirements of the machine. 

‘In order to determine the efficiency of the feed mechanism 
the amount of power used was measured as well as the work 
done by the table of the machine. As the amount of power 
varied widely, and it would be impossible consequently to 
obtain an efficiency diagram for some small motor covering 
the entire range of powers used, the idea of using an indi- 
vidual motor for the feed alone was abandoned. Instead the 
same motor was used that had been operated in the other tests. 
The efficiency of this motor was not known below one-quarter 
load. An artificial load was provided, consisting of a water 
box, with a paddle, which could be adjusted by speed and flow 
control to give a wide range of loads and hold them constant 
where desired. A dynamometer was used to measure the work 
done by the table of the milling machine. A sensitive am- 
meter reading to 0.1 ampere was used. The results of these 
delicate tests showed the author, in designing a new line of 
millers, that efficient feed mechanism is dependent upon avoid- 
ing idle running gears, high-gear velocities, combined torsional 
und bending stresses in shafts, ill-supported and floating bear- 
ings, and, above all, the use of quick-pitch screws. Excessive 
power requirements in the feed tend to wear out the machine 
very rapidly, even though the power used in the feed may be 
small in relation to the total power needed by the machine. 

The efficiency of the driving mechanism was tested by 
stripping two millers of the same size, make and type, so that 
nothing was left except the bare frames and driving mech- 
anisms. The spindles were then coupled together, and one 
machine was driven by a motor, while the other drove a gen- 
erator, the current from the latter being delivered to a water 
rheostat. Both machines were belted. The speed-controlling 
levers of both machines were always.in corresponding positions ; 
that is, both were set for the same sped, so that at whatever 
speed the spindle was running, both driving pulleys were 
always running at the same number of revolutions per minute, 
or the speed at which they operate in commercial service. Dif- 
ferent sets of readings were taken with the current kept 
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constant in each set, the speed being varied as necessary. 
After correcting the motor reading for motor efficiency and 
the generator reading for generator efficiency, the quotient of 
the corrected readings indicated the efficiency of the machines. 
The efficiency of different types, forms, and compositions of 
cutters was also studied to some degree by these investigators. 

Tests of the above character are made more flexible by 
electrical means than in purely mechanical ways, and the ease 
of adjustment, low cost of equipment, accuracy of current and 
oltage measurement possible, safety, rapidity of erection and 
dismantling, quickness of determination through instrumental 
readings, and general reliability of carefully planned investi- 
gations of this kind commend such methods to engineers in 
industrial practice. 








THE NIAGARA WATER TREATY. 


Under the treaty recently signed for the United States 
and Great Britain, 56,000 cubic feet of water per second may 
be diverted from Niagara River above the Falls, for power 
purposes. 

This permitted diversion amounts to twenty-five per cent 
of the 222,400 cubic feet per second discharged by Niagara 
River with Lake Erie at its normal level, as determined by 
the United States engineers in 1900. 

Of the total 56,000 feet per second that may be diverted 
under the treaty, 36,000 feet may be used in Canada, and 
20,000 feet in the United States. This 20,000 feet of water 
per second is the amount that may be diverted by the United 
States at Niagara Falls, and does not include the diversion 
from Lake Michigan by way of the Chicago Drainage Canal. 

Comparing the agreed diversion of 56,000 cubic feet per 
second with the present and projected capacities of the hydro- 
electric plants actually built and under construction at Niagara 
Falls, it appears that all these plants may be operated at the 
full capacities contemplated by their designs with less than 
this volume of water. It also seems that the agreed division 
of the diverted water between the United States and Canada 
is in about the ratio of the requirements of the completed and 
partly completed plants on the two sides of the river. 

In other words, Canada, having constructed or partly con- 
structed hydroelectric plants that require nearly twice as much 
water per second as do those on the American side of the 
Falls, is allotted nearly twice as much water for power purposes 
under the treaty. 

Six great electric power plants are located at Niagara 
Falls, three in New York and three in Canada. Two of the 
New York plants have their full electric equipments of 110,000 
horsepower, and require about 8,600 cubic feet- of water per 
second for their operation at full load, this water being dis- 
charged below the Falls by a tunnel designed to carry this flow. 
Water for the third great power plant on the American side 
of the river flows from a point above to a point below the Falls 
through an open canal that.is said to have a delivery capacity 
of 7,700 cubic feet: per second, but it is not. understood that 
enough wheels have been ‘installed to utilize this full capacity: 
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It is understood, however, that about the volume of water 
just stated will ultimately be required in the now partly com- 
pleted plant, when its full development of 100,000 electrical 
horsepower. 

The sum of the water requirements for the hydroelectric 
plants on the New York side of the Falls is thus about 16,300 
cubic feet per second when loaded to their full designed capac- 
ity of 210,000 electrical horsepower. As the permitted diver- 
sion of water for power purposes is 20,000 feet per second 
on the American side of the Falls, it seems that the full con- 
templated capacity of the existing plants there may be increased 
about twenty-five per cent, or that an entirely new plant of at 
least about 50,000 electric horsepower may be built there, 
without exceeding the treaty limit on the diversion of water 
from the Falls. When such extensions are carried out the 
plants on the New York bank of the river will have a combined 
capacity of fully 260,000 electric horsepower. 

In Canada, each of two of the great hydroelectric plants 
in Queen Victoria Park, is designed for an ultimate capacity 
of about 120,000 electric horsepower, with some 8,000 cubic 
The third 
great Canadian plant is intended to ultimately develop about 
200,000 electric horsepower by the use of approximately 12,000 
cubic feet of water per second. 


feet of water per second passing through its wheels. 


For these three Canadian plants ‘the total diversion of 
water at points above the Falls will thus be 28,000 cubic feet 
per second when developing some 420,000 electric horsepower. 
To these figures must be added the diversion of perhaps 1,000 
feet per second by the electric-railway plant in Victoria Park 
for the development of 5,000 horsepower, giving a total diver- 
sion of some 29,000 cubic feet of water per second by the 
existing Canadian plants when completed for the development 
of 425,000 horsepower in electric current. 

As on the American side of the river, the authorized 
diversion of 36,000 cubic feet of water per second in Canada 
exceeds by about twenty-five per cent the requirements of the 
plants there when carried to completion on the original plans. 
Extensions or entirely new plants may therefore be constructed 
with a capacity of some 105,000 electric horsepower, bringing 
the Canadian capacity up to 530,000 horsepower of generator 
output. 

Combining this possible Canadian power with the 260,000 
electric horsepower that may be generated with the Niagara 
water to be diverted in New York, gives a total possible devel- 
opment of some 790,000 electric horsepower on the Niagara 
frontier. 

At the present time, the combined capacity of the hydro- 
electric plants on both the American and Canadian side of 
the Falls, in generators actually installed, appears to be be- 


- tween 350,000 and 400,000 electric horsepower, from the best 


records at hand. It follows that the total diversion of Niagara 
water authorized under the treaty recently concluded will just 
about double the present generating capacity of the electric 
stations at the Falls. According. to present indications, less 


than.a decade will sce this possible capacity fully developed. 
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Work on the McCall’s Ferry Hydroelectric Development. 


The Mammoth Plant on the Susquehanna River Nearing Completion. 


BY HENRY HALE. 


Within the next year one of the most 
notable electrical generating plants in the 
United States, and in the world for that 
matter, will probably be in operation, as 
work upon it has progressed to such a 
point that it is nearly completed. This is 
what is termed the McCall’s Ferry plant, 
situated in the state of Pennsylvania at 
a site where it will develop over 100,000 
horsepower through the mechanical instal- 

, lation and the volume and head of water 
at this point. 

The project which was referred to in 
the ELectricaL Review’ at the time op- 
erations began is of unusual interest from 
the fact that the site of the dam and 
power house is situated within a short dis- 
tance of the bituminous coal fieids of 
Pennsylvania, while several of the com- 
munities to be served by it are directly 
connected by railway with the coal de- 
posits of Maryland and West Virginia 
so that manufacturers and others ob- 
tain this fuel at a very low rate. The 
promoters of the McCall Ferry project, 
however, have had the cost of gencrating 


can be generated at such a low rate as 
to be transmitted to Harrisburg, Bal- 
timore, Washington, York and other im- 
portant communities within a radius of 


very wide market for the company is pro- 
vided. 

The Susquehanna River is one of the 
largest waterways in the United States 








GENERAL VIEW, McCALL’S FERRY HYDROELECTRIC DEVELOPMENT, SHOWING 
TEMPORARY POWER PLANT, CEMENT MILL AND 
DAM UNDER CONSTRUCTION. 


100 miles and utilized at a price per 
horsepower which will permit it to com- 
pete with steam power obtained by coal. 


which is not navigable, as it is drep 
enough to float a vessel only within a few 
miles of its mouth. Its channel has such 











McCALL’S FERRY HYDROELECTRIC DEVELOPMENT—GENERAL VIEW OF RESERVOIR SITE. 





a rapid descent above the site of the Mc- 


current closely calculated by experts in 
their employ and other engineers. These 
calculations have shown that the site 
chosen has such advantages that current 





1. Vol. L, page $73. 


In addition to furnishing power for manu- 
facturing, possibly current for lighting, 
it will probably be utilized on an extensive 
scale for operating railways in southern 
Pennsylvania, also Maryland, so that a 


Call dam and the volume of water is so 
great that it is estimated fully 300,000 
horsepower could be generated within a 
distance of thirty-five miles. The maxi- 


- 
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mum capacity of the plant described will 
be between 130,000 and 135,000 horse- 
power, so that it will rank next to the 
Niagara plants in capacity. The estimate 
of the cost of the works completed and 
ready for service is $10,000,000, but such 
will be the capacity that this sum is con- 
sidered small in proportion to the possible 
revenue. In fact the construction of the 
dam, power house and other features was 
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ration in the channel of the Susquehanna 
known as Fry Island. Here the channel 
is composed of hard rock, but in one place 
it has been worn into a gorge where at 
high water the river is fully sixty feet in 
depth. The difference in the height of 
water had to be provided for, as the Sus- 
quehanna in times of freshet is sometimes 
twenty feet above the ordinary level. Con- 
sequently the dam constructed ranges in 
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water supply to operate the electrical units 
to their full capacity during the dry sea- 
son when a minimum volume of water is 
passing down the river. 

Operations were begun by building a 
temporary crib-dam from the eastern shore 
to the island, with other cribs to prevent 
back water, by which the river was di- 
verted into its western channel, leaving 
the eastern channel dry. Next, the river 
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DAM AND POWER HOUSE, LOOKING UPSTREAM—McCALL’S FERRY HYDROELECTRIC DEVELOPMENT. 


planned with the idea of economy where- 
ever possible, and it is doubtful if any 
project of such magnitude has ever been 
completed at the same outlay. This is 
in part due to the use of concrete exten- 
sively in place of natural stone, also to 
the employment of elaborate labor-saving 
machinery, so that considering the extent 
of the project a comparatively small num- 
ber of men have been needed. 

The engineers took advantage of a sepa- 


height from sixty to 100 feet. It is what 
is termed a weir dam for a distance of 
2,650 feet across the river, but at each 
end has wings making a total of 3,000 
feet. When it is stated that 400,000 cubic 
yards of concrete alone were utilized be- 
fore all of the material was in position, 
an idea of the immense proportions of this 
barrier can be gained. The reservoir thus 
formed, however, has a length of eight 
miles up the river and contains an ample 


bed thus exposed was carefully cleared 
down to solid rock. Upon this foundation 
the dam was built up in alternate sections 
forty feet wide. The foundation in the 
openings thus left was also built up high 
enough so that they could be readily com- 
pleted later. At the same time the power- 
house foundations were built and the in- 
take pipes were completed for the water 
to flow into the tail race. These intake 
pipes are a novelty, for they, together with 
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the wheel pits and the great draft tubes 
ten feet in diameter, including many com- 
plicated shapes, are molded from concrete. 
One detail of importance which might 
escape the notice of the layman, is the 
shape of the down-stream face of the dam. 
This is in the form of an ogee, a shape 
horrowed from an architectural molding, 
because the engineers considered it best 
adapted as a surface for the flood water. 

While the dam in the eastern channel 
was building, a cofferdam was thrown 
the 
sections sixteen feet wide, the bottoms of 


ACTOSS western channel in alternate 
the cribs being carefully shaped to fit the 
particular spots on the bottom of the river 
selected for them, by repeated soundings 
floats that 


tour of every square foot. 


from revealed the exact con- 
When the work 
on the sections was completed the coffer- 
dam that protected them was blown up 
with dynamite, the open sections in the 
western cofferdam were closed, and as the 
water was diverted to the eastern channel 
the western wing of the dam was built up 
as the other had been. When the western 
end ofthe dam was as far advanced as 
the eastern half its protecting cofferdam 
was blown up and the flow of the river 
again diverted to the west while the work 
of blasting out 150,000 cubic yards of 
rock at the lower end of the natural tail- 
The final step will 
be to close the open sections, carrying 


race was carried on. 


them about five feet at a time, working 
first on one side of the river and then on 
the other. 

In connection with the project an un- 
usually large sum has been expended for 
what might be called temporary construc- 
tion, such as a power house for furnishing 
steam, compressed air and electrical cur- 
rent for lighting and operating various 
appliances as well as for tramway service. 
Owing to the character of the river and 
the great force of the flood waters, as well 
as the danger of ice jams, it was impossi- 
hle to build the permanent dam without 
the formation of a massive cofferdam as 
stated. This acted to break the force of 
the flood currents, also to divert the ice 
from the permanent structure in process 
of construction. This was a portion of 
the temporary work, but strange to say 
another was an arched bridge which was 
merely built for the safe transportation 
of men and material and as a foundation 
for the large mechanical conveyors and 
other apparatus needed in the river chan- 
decided that the 
strongest wooden structure would not suc- 
cessfully resist the flood current and the 


nel. The engineers 
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ice, so concrete was substituted and a 
bridge 2,000 feet long with arches of forty 
feet span and with a roadway fifty feet 
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charges on capital amounted to $15,000 
a month it is estimated that the bridge 
will have fully paid for itself in interest 




















DETAIL VIEW OF DAM. SHOWING PLAN OF STOP LOG AND CONCRETE FRAME- 
WORK—McCALL’S FERRY HYDROELECTRIC DEVELOPMENT. 


wide 
built 


days. 


carrying four railroad tracks was 
in the record time of sixty-seven 
It was so solid that it passed un- 


saved through expediting the work. This 
is probably the only instance in this coun- 
try where such an amount of money has 
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McCALL’S FERRY HYDROELECTRIC 


DEVELOPMENT—SECTION 


OF POWER-HOUSE 


INTERIOR. 


liarmed through a great flood when it was 
completely submerged. This bridge cost 
$200,000 to build, but as the interest 


been used for temporary bridge work of 
any kind. 


The mechanical installation for con- 
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struction purposes was very elaborate. A 
battery of steam engines was installed 
for heating in cold weather and for pump- 
ing. In all no less than sixty stationary 
engines were required. An air-compress- 
ing plant was constructed for operating 
the rock drills and other mechanism, as 
well as an elaborate conveying transmis- 
sion system partly actuated by electric 
power. In carrying out the work the con- 
crete was made in a mechanical mixer hay- 
ing the capacity for turning out 2,000 
cubie yards in a day of ten hours. It was 
automatically loaded into buckets to be 
transported over the concrete bridge in 
trains of cars drawn by small steam loco- 
motives. Here two traveling cranes, each 
with four booms 109 feet long, lifted the 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


it separates the counties of Lancaster and 
York in Pennsylvania. The permanent 
power house stands on the north or Lan- 
caster County side of the waterway and is 
ene of the largest electrical generating 
stations in the world, and possibly the 
largest in the United States, considering 
the installation which it covers under one 
The building, which was designed 
by Cary T. Hutchinson, is slightly over 
500 feet in length, eighty feet in width 
and of proportionate height. Current will 
be generated by ten pairs of the largest 
turbines ever built. The 
eight feet ten inches in diameter and each 


roof. 


runners are 


pair weighs completed 677,000 pounds. 
To reduce friction each pair is carried on 
an oil-thrust bearing, into which a film 
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transmission, by floods and other cireum- 
stances may reduce the total available de- 
The 
current is raised to 70,000 volts for trans- 


livery from ten to fifteen per cent. 


mission. 

The principal point of distribution will 
undoubtedly be the city of Baltimore, 
The 


current will be brought to this city by an 


which is only forty miles distant. 


overhead transmission system, where it can 
be used to operate a street-railway sys- 
tem embracing fully 200 miles, in addi- 
tion to a large number of industries in 
the city and suburbs. The consumption of 
electricity in Baltimore would be enough 
to make it worth while to build the plant, 
but, as already stated, it is near a group 
of important communities which will fur- 








McCALL’S FERRY HYDROELECTRIC 


loaded buckets of concrete and hoisted 
them out to the particular spot where 
they were needed. So swift and method- 
ical were the movements of trains and 
cranes that the concrete was in place in 
the dam within ten minutes after it was 
mixed. To haul the stone, sand and 
other material to the site of the dam it 
was necessary to build a railroad fourteen 
miles in length connecting with a branch 
of the Pennsylvania system. Sand suit- 
able for concrete composition was found 
in deposits near the mouth of the Susque- 
hanna, loaded on barges and taken to the 
head of navigation, where it was brought 
to McCall’s Ferry on the company’s rail- 
road. The stone required was quarried 
from the vicinity. 

The dam is situated on the river where 





DEVELOFMENT—UPSTREAM SIDE OF DAM, 


of oil will be fed under a pressure of 250 
pounds to the square inch by an independ- 
ent fifty-horsepower turbine. Each pair 
of turbines is coupled direct to an electric 
generator twenty-seven feet in diameter 
and weighing 145 tons. So perfectly are 
these balanced that they would remain 
actuated for some titse after the water 
was shut off, so braké} are provided to 
stop them. 
ing under fifty-three feet head at ninety- 
four revolutions per minute, will generate 
13,500 horsepower. If they were operated 
under the head available at Niagara Falls 
it is estimated that they would be capable 
of generating 40,000 horsepower. The 
maximum capacity of the plant under 
favorable conditions will be 135,000 horse- 
power at the power house, but the loss in 


Each pair of turbines, operat- 





SHOWING SECTIONS COMPLETED. 
nish a very extensive market. It might 
be said that prior to the McCall Ferry 
project, another was completed at York 
Ifaven, further up the river, in which 
were installed units capable of developing 
25,000 electrical horsepower. 

In planning this great power house it 
was built so that it extends at an angle 
upstream. It is separated from the shore 
by what the engineers call an auxiliary 
spillway. Under this a tunnel is bored 
to give access to the building. Overflow 
water will go around the power house and 
over the spillway. A feature of the power 
house is the great wheel pits. The water 
enters the wheel pits past screens and 
gates and is thence discharged through 
draft tubes into the tail race. 

This project is one of the most notable 
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illustrations of the increasing use of water 
for generating power, owing to the ca- 
pacity of the plant, but it is especially 
interesting, because nowhere in the coun- 
try has the electric current come into such 
direct competition with steam. If the 
claims of the promoters are proven that 
under favorable circumstances such power 
can be secured at a lower cost than steam 
power from coal at the minimum price, it 
will undoubtedly cause the development of 
many more waterpowers, of which there is 
such a large number now being wasted, 
especially in the Southern and the Pacific 
states. The undertaking has been carried 
out by a company, of which H. F. Dim- 
mock is president; J. W. Young, vice-pres- 
ident, and Harold Ender, secretary. Wil- 
liam Barclay Parsons has been the con- 
sulting engineer, and, as already stated, 
Mr. Hutchinson is the chief engineer di- 
rectly in charge of the work. 

—eHo 

Wireless Messages by Relay. 

An interesting demonstration of the 
possibility of extending the distance that 
a wireless-telegraph message may be sent 
took place on February 11, when the 
United States government wireless station 
on Fire Island picked up a message from 
the tender Yankton that had left Gib- 
raltar on February 1, five days before the 
departure there of the battleship fleet 








headed for Newport News. The Yankton | 


reported her position as about 1,100 miles 
from the American coast and also stated 
the position of the main fleet, with which 
she had kept in communication, although 
1,200 miles ahead of it. The Yankton 
relayed a dispatch for Admiral Sperry, 
which was picked up by several govern- 
ment stations along the coast, including 
that at Portsmouth, N. H. The fleet was 
proceeding leisurely along latitude 33° 
north. After establishing communication 
from shore to the fleet through the Yank- 
ton, continuous communication was main- 
tained between them. The purpose of 
sending the Yankton ahead of the fleet 
was largely to have her act as a conveyor 
of wireless messages; this object was car- 
ried out in an entirely successful manner. 
The Yankton has a Telefunken wireless- 
telegraph equipment rated at 2.5 kilo- 
watts. The equipment at Fire Island is 
similar, but of double the power. The 
latter station has kept in regular com- 
munication with battleships leaving 


Hampton Roads until they were over 
1,100 miles away. 
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American Electrochemical Society at 
Niagara Falls in May. 

The annual meeting of the American 
Electrochemical Society, to be held at 
Niagara Falls, N. Y., May 6, 7 and 8, 
will be one of the most important gather- 
ings in the history of the society. Inas- 
much as Niagara Falls is the centre of a 
great power development and the seat of 
iarge electrochemical manufactures, there 
will be much outside of the meetings to 
interest everyone who attends the conven- 
tion. It is predicted that the gathering 
at Niagara will be the largest in the his- 
tory of the society. During the year Dr. 
E. G. Acheson has been president of the 
society unusual efforts have been made to 
secure new members and the growth has 
been most satisfying. 

It is a most significant fact that special 
efforts are being made to interest electro- 
metallurgists in the society, for it is real- 
ized that this society has more for work- 
ers in the electrometallurgical field than 
any other organization. This is particu- 
larly true at this time when the electric 
furnace is being adapted for steel mak- 
ing. It is generally realized that we are 
on the eve of great advances along these 
lines, and it is worthy of note that the 
first day of the convention is to be de- 
voted to papers on the metallurgy of iron 
and steel. 

A letter has been received from Gus- 
tave Gin of Paris, in which he promises 
to send in “an important paper.” M..Gin 
has worked on several types of electric 
furnaces in the manufacture of calcium 
carbide, ferro-alloys and steel. His prin- 
cipal steel furnace is installed at the 
Krupp works in Germany. 

John Hay, manager of the Grondal 
Kjellin Company, Ltd., has promised that 
a paper will be sent by Dr. Kjellin. The 
latter is the inventor of the Kjellin fur- 
nace and is one of the directors of the 
European company which handles several 
different kinds of furnaces employing the 
induction principle. Dr. Kjellin’s paper 
will include much interesting data on the 
new eight-ton Réchling-Rodenhauser steel 
furnace, working at Volklingen, Ger- 
many, about which nothing has yet been 
published. This furnace has now been 
working for some time and has been giv- 
ing unexpectedly good results. 

A paper on the Heroult steel furnace 
is expected from Robert Turnbull, who 
for several years has acted as Dr. He- 
roult’s chief engineer. This paper is 
likely to be of unusual interest because 
two of this type of furnaces are now be- 
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ing built by the United States Steel Cor- 
poration. 

In addition to these papers others are 
expected from the principal workers in the 
clectrometallurgy of iron and steel, such 
as Keller, Stassano, Girod and others. 

Dr. Haanel, who has recently returned 
from Sweden, has also been invited to 
present a paper. 
ede 
Electrical Bills in the Indiana Legis- 

lature. 

The Indiana Legislature has before it 
a number of bills that are of importance 
and concern to traction men and tele- 
phone companies of the state. The elec- 
tric headlight bill, requiring locomotives 
and motor cars to be equipped with 2,000- 
candlepower headlights, is being opposed 
by the acetylene headlight men and the 
railroads. A bill to compel interurban 
railroads to maintain waiting rooms in 
towns has passed as well as a bill requir- 
ing the interchange of traffic between elec- 
tric and steam roads while under con- 
struction. A bill permitting interurban 
companies the same privileges as rail- 
roads for leasing of equipment has been 
advanced through the House. 

The bill introduced permitting one tel- 
ephone company to lease, merge with or 
take over another telephone company, has 
awakened considerable interest. This is 
now thought to be an independent-com- 
pany movement to combine the smaller 
companies for economy in operation and 
to prevent their falling into the control 
of the Bell company. The indications 
are that the bill will become a law. S&S. 
oe 

Vermont Public-Utilities Bill. 

The legislature of Vermont has just 
passed a bill whereby a Public Service 
Commission will be created to replace 
the former Board of Railroad Commis- 
sioners. It will have regulative powers 
over all public-service corporations. Pro- 
visions of the bill affecting telephone 
companies give the commission powers to 
examine books and records, and persons 
under oath; to require companies to fur- 
nish information on operating, account- 
ing and financial matters; to regulate 
quality, price, location, sufficiency and 
maintenance of plants, and require plac- 
ing of wires underground, construction 
and manner of operating; to prevent un- 
just discriminations; to prevent improper 
issuance of securities, the organization of 
new corporations, and to decide contested 
questions of right-of-way, necessity and 
compensation. 
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Street Lighting Discussed in Chicago. 

The meeting of the Chicago Section of 
Illuminating Engineering Society held 
on February 18 was devoted to a general 
discussion of the subject of street light- 
ing, based upon the paper recently pre- 
sented by Walter C. Allen, electrical en- 
gineer of the District of Columbia, before 
the New York Section of the Society. 
Mr. Allen’s paper was abstracted by 
Albert Scheible. 

The discussion was opened by Chair- 
man J. R. Cravath, who stated that for- 
merly the custom was to measure street 
illumination in a direction normal to the 
rays from the lamp. In horizontal plane 
tests, as described in the paper, lower 
values are shown. ‘The latter method 
gives results from several lamps and 
shows the illumination of the street sur- 
face, whereas the former shows the illu- 
mination of objects upon the street. It 
should be noted that all these tests were 
with lamps very close together. In our 
western towns, where arc lamps have been 
almost exclusively used, the lamps are 
relatively very far apart. The advent of 
the tungsten lamp has changed these con- 
ditions and has enabled a much closer 
placing and therefore a more uniform il- 
lumination. 
the American practice has been to grad- 
ually do away with them, particularly so 
for trolley service. 

William Carroll, city electrician of Chi- 
cago, stated that the main points that are 
essential in street lighting are to give 
‘pedestrians and drivers a good view of 
what is ahead of them. In western cities 
(Chicago included) no attempt beyond 
this aim has been made toward higher 
illuminating standards. Where a city is 
so illuminated that the person can see the 
time on his watch at any point in the 
streets the street lighting is to be re- 
garded as excellent. 

The discussion was directed toward the 
tower system of lighting with are lamps 
that had been used in Detroit, and it was 
pointed out that this system has been 
going out of use because of the serious 
trouble from shadows of trees and large 
buildings when the city became more 
built up and also because the illumina- 
tion produced is an illumination of the 
street surface; in other words, an illumi- 
nation of horizontal surfaces and not an 
illumination of objects in the street or on 
the sidewalk. This system, although it 
produced pleasing results and gave a 
moonlight effect at comparatively small 
cost, was not well adapted to higher in- 


In regard to central tests, ° 
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tensity such as is required by a large 
city. 

It was pointed out by several speakers 
that no general laws can be laid down for 
street lighting, as each case must be 
studied by itself and a lighting scheme 
chosen that is appropriate to the particu- 
lar conditions. Mr. Cravath called atten- 
tion to the lighting of the business streets 
in Wichita, Kan., which was perhaps the 
most brilliantly lighted district in the 
country ; there arc lamps have been placed 
twenty feet apart on each side of the 
street. However, in the residence districts 
an entirely different problem is presented. 

The subject of gas street lighting was 
taken up and Mr. Carroll called attention 
to a marked difference in illumination of 
street mantle burners in Chicago from 
that produced at about 6 p. m., when first 
lighted, and that developed later in the 
evening. This evidently was due to the 
low pressure in the gas main early in 
the evening, caused by the large lighting 
and cooking load. When this peak load 
fell off the brightness of the street lamps 
increased noticeably. 

Mr. Gilman of the Chicago, Milwaukee 
& St. Paul Railway said that the use of 
small and frequent units of street light- 
ing is certainly ideal in producing uni- 
form illumination. He called attention 
to a case in Milwaukee where a certain 
street was lighted with mantle gas lamps 
with very excellent results. 

The use of the central suspended arc 
lamps was then considered. This was re- 
garded as good where shade trees are com- 
paratively young, although side lamps are 
better where trees are more dense. The 
suspended lamps have a higher mainte- 
nance resulting from storms and increased 
cost of trimming. The use of trolley 
poles for placing are lamps, which has 
been extensively done in Chicago, was de- 
scribed to give good results provided the 
lamps were suspended from brackets so 
as to be allowed to swing freely. If the 
lamps are placed rigidly on top of the 
pole, as has been done in some cases, the 
vibration of the pole soon ruins the lamp. 

Attention was called to a system of im- 
bedded light that was being installed on 
the new buildings on Market Street, San 
Francisco. These were provided with re 
flectors so that they were not in view of a 


person looking down the street, but cast 


their light directly upon the street and 
opposite buildings. Another plan was re- 
ferred to in which special reflectors were 
used with a double lamp to throw the 
light along the length of the street. These 
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reflectors were placed back to back and 
directed a large part of the transverse il- 
lumination along the length of the street. 
Mr. Scheible called attention to a new 
Holophane reflector which not only shaded 
the lamp but which was so ribbed that it 
threw the bulk of the light longitudinally 
along the street. The discussion was 
closed with a general consideration of the 
Chicago street-lighting system. 
aye 
Pittsburg Section, American Institute of 
Electrical Engineers. 

The February meeting of the Pitts- 
burg section of the American Institute of 
Electrical Engineers was held at Carne- 
gie Institute on February 9, W. Edgar 
Reed, chairman, presiding. The usual 
dinner preceding the meeting was held at 
the University Club. 

L. F. Howard, of the Union Switch 
and Signal Company, presented an origi- 
nal paper, entitled “Railway Signaling,” 
which was illustrated by means of lantern 
slides. 

Invitations were issued to leading rep- 
resentatives of the railway systems in and 
about Pittsburg. The subject of appli- 
cation of electric signaling to both steam 
and electric railway systems was consid- 
ered. The discussion was participated in 
by T. H. Patenall and A. G. Wilson of 
the Union Switch and Signal Company ; 
I. S. Raymer, signal engineer of the 
Pittsburg & Lake Erie Railroad; A. W. 
Copley and H. L. Kirker of the Westing- 
house Electric and Manufacturing Com- 
vany, and William Hoopes of the Alumi- 
num Company of America. 

The next meeting is to be held on the 
second Tuesday in March and will deal 
with the application of electricity to steam 
railway systems. 











cet) 
Boston Section, Illuminating Engineer- 
ing Society. 

The February meeting of the Boston 
Section of the Illuminating Engineering 
Society was held in the Boston Edison 
Companies’ auditorium on February 16. 
The chairman, T. H. Piser, introduced E. 
L. Elliott of New York, who delivered an 
interesting lecture on “Some Unsolved 
Problems in Illuminating Engineering.” 
The points which from the discussion ap- 
peared to be of most interest were those 
regarding the qualifications of an illumi- 
nating engineer and the reasons for the 
poor results usually obtained when indi- 
rect systems of lighting were installed. 

The subject was discussed by Messrs. 
Codman, Ware and Gibbs of Boston and 
Owens of New York. 
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SERIES TUNGSTEN LIGHTING.’ 


BY HENRY SCHROEDER. 
Incandescent lighting for suburban and 
residential streets is admittedly the ideal 
system, and now that we have the effi- 
cient and reliable tungsten series lamp, 
the proper illumination of these parts of 
the cities and towns can more satisfac- 
torily and profitably be done. On ac- 
count of this high efficiency, the large 
units of tungsten lamps can, in many in- 
stances, more profitably replace arc lamps. 
Today there are five large installations in 
New England where are lamps in outly- 
ing districts are being removed and clus- 


ters of tungsten series lamps being in- 
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FIG. 1.—-LIFE NECESSARY TO COMPENSATE 
FOR INCREASED COST OF TUNGSTEN 
OVER GEM SERIES LAMPS. 


stalled, on account of the heavy labor 
expense of trimming the arc lamps. 

In order to obtain the full benefit of arc 
lighting, reflection from neighboring 
buildings is quite necessary, and, there- 
fore, street corners, etc., in the more 
closely settled districts are their proper 
location. Where the buildings are sep- 
arated, and the foliage dense, the high 
candlepower of the are is not fully utilized. 
It is essential that the are be suspended 
high above the ground in order that the 
intense rays do not give a blinding effect 
to the eye, and the foliage, therefore, will 
cut off a large amount of the illumination. 
Moderately low units of light, spaced at 
frequent intervals, will much more eco- 


1. Abstract of a paper read before the North- 
western Electrical Association at the seven- 
teenth annual conventon in Milwaukee, January 
20, 1909. Mr. Schroeder is connected with the 


lamp department of the General Electric Com- 
pany at Harrison, N. J 
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nomically light the street. In the sparsely 
settled districts in order to obtain a 
reasonable illumination between lamps the 
greater cost of ares does not warrant their 
proper spacing. 

The manufacture of series incandescent 
lamps had but a gradual improvement in 
the carbon lamp, the first lamps having 
an efficiency of about five watts per candle, 
and a life of about 150 hours. Increased 
hfe and efficiency were obtained after 
many years’ manufacture, when about 
three years ago the Gem or metallized 
filament lamp was invented, giving an effi- 
ciency of 2.7 watts per candle. 

A little over a year ago the tungsten 
series lamp was developed, having an effi- 
ciency of one-and-one-quarter watts per 
candle, and reports from many sources 
covering many thousands of lamps show 
an average life of over 1,500 hours, in 
many cases running up to two and three 
thousands hours. Thus in three years an 
improvement of 300 per cent has been 
obtained in efficiency alone, whereas it 
took over twenty years to improve the 
carbon lamp sixty per cent. 

Tungsten series lamps are made in all 
the usual candlepower and ampere 
ranges, as is shown in the following table. 
Their high efficiency is directly due to 
the lower voltage required per lamp for 
a given candlepower and amperes. 














TUNGSTEN SERIES LAMPS. 
Candle- Av. Ttl. Av. Volts 
Ampere Range. power. Watts. per Lamp. 

25 314% 17.8 
1.75 32 40 22.8 
(1.7 to: 4.8) 40 50 28.6 
60 75 42.8 
25 314 8.9 
32 40 11.4 
8:5 40 50 14.3 
(3 to 3.8) 60 75 21.4 
80 100 28.5 
5 314 7.8 
32 40 10.0 
4.0 40 50 12.5 
(3.8 to 4.3 60 75 18.75 
80 100 25.0 
25 314 5.7 
32 40 7.3 
5.5 40 50 9.1 
(5.1 to 5.9) 60 75 13.6 
80 100 18.2 
25 31% 5.7 
32 40 6.1 
40 50 7.6 
(6.1 to 7) 60 75 11.3 
80 100 15.2 
32 40 5.3 
7.5 40 50 6.7 
(7.1 to 8) 60 75 10.0 
80 100 13.3 





The greater life of the series over the 
multiple tungsten lamp is largely due to 
the greater cross-section of the filament, 
giving it more mechanical strength, and 
from reports received, vibration caused by 
linemen climbing poles and driving bolts, 
passing traffic, windstorms, etc., do not 
affect the lamp. An advantage of the 
tungsten over the carbon series lamp is 
that tungsten gives equally good results 
on all amperages, not requiring, there- 
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fore, two circuits, one for incandescent 
and the other for arc lamps, as has been 
the practice with carbon lamps. Thus 
when it is desired to put in some incan- 
descent lamps they can be looped in on the 
are circuit, without going to the expense 
of another transformer and circuit. 

The economy of the tungsten series 
iamp has two advantages: First, in the 
kiolwatt-hour saving per year; and, sec- 
ond, in the extra capacity of the constant- 
current - transformers and station ap- 
paratus. As an example of the former 
advantage, take the case of a thirty-two- 
candlepower lamp burning 4,000 hours 
(all night, every-night service) a year. 
The carbon lamp consumes 112 watts, or 
448 kilowatt-hours per year. The tung- 
sten lamp consumes forty watts, or 160 
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2.—LIFE AND CANDLEPOWER PER- 
FORMANCE OF TUNGSTEN AND 
CARBON SERIES LAMPS. 
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kilowatt-hours per year, giving a saving 
of 288 kilowatt-hours. At two cents per 
unit this saving is worth $5.76 annually. 

Assuming four renewals of the carbon 
and three of the tungsten lamp per year, 
the extra cost of tungsten renewals to 
central stations who use 1,000 to 5,000 
jamps of all kinds per year, will be $1.45 
annually. The net saving will be $5.76 
less $1.45, or $4.31 annually on each 
lamp. At a cost of current of one-and- 
one-half cents per kilowatt-hour the an- 
nual net saving will be $2.87. 

The second advantage is illustrated in 
the fact that the constant-current trans- 
formers have three times the capacity 
with tungsten as compared with carbon, 
and. over twice the capacity as compared 
with Gem lamps of equal candlepower. 
This advantage can be used in two ways: 
First, in plants having several partially 
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loaded transformers, the circuits can be 
rearranged and the load put on a lesser 
number of transformers, not only saving 
ihe core losses of the transformers cut out, 
but also raising the power-factor on the 
ones in service. Second, on plants whose 
transformers are fully loaded and an extra 
number of lamps are to be installed, extra 
apparatus may not have to be purchased. 
In one case in New York state a central 
station had 1,800 twenty-five-candlepower 
carbon lamps in service with all the ap- 
paratus fully loaded and 700 more lamps 
were contracted for. Thirty-two-candle- 
power tungsten lamps installed 
throughout, circuits rearranged, and the 
entire load put upon the existing trans- 
formers, one transformer being cut out of 
service as well. Thus not only was the 
number of lamps increased, but the can- 
dlepower was increased on them all, 
which was found advisable in order to get 
«. renewal of the contract without reduc- 
ing the prices. 

Another way of looking at the value of 
the efficiency of the tungsten lamp is to 
show the number of hours the lamp must 
hurn to have the saving in energy just 
offset the increased cost of the lamp. This 


is illustrated in the following table: 


A 32-candlepower carbon series lamp con- 
BIMNGM Ite WRENS cock cccdecuscodecunuccan 112 

A 32-candlepower tungsten series lamp 
consuming 40 watts gives a saving in 


were 


WUE Oo pachccncuacisiceectcurececesauee 72 
At 2 cents per kilowatt-hour it saves 
CaCl: HOUF Ti CONES. .65cccccccwscnreceae -144 


Wilco cate ee aks awotucaua ce nbins neonate gee 
The average life in hours is............. 1,350 
The net cost of a carbon series lamp is. $0. 493 
The average life in hours is............ 1,000 
Hence the cost of the carbon lamp for 

1,350 hours is (49.3X1,350+1,000)........ $0.6614 
Hence the additional cost of the tungsten 

Tammy: 1S (P15 —GO56O) oecccccccccwnerccccs 481% 


Hence the number of hours burning of 
the tungsten lamp to save its addi- 
tional cost at 2c per kilowatt-hour is 
CN aie da cota eo sna sda cneckes 337 
Therefore all hours life of the tung- 
sten lamp over and above 337 hours rep- 
resents a net saving equivalent to the dif- 
ference in wattage of the lamps. ‘This 
is shown graphically in Fig. 1 at various 
costs of current and for various lamps. 
In competition with gas or gasolene 
mantle lamps the tungsten lamp can 
easily be installed, giving better service 
at profitable rates. From tests made in 
several cities on the mantle lamp while 
operating under actual conditions the fol- 
lowing data were obtained : 
Maximum candlepower found anywhere....55.1 
= average candlepower found in any 
Waly candlepower found anywhere..... 6.5 
Thus a forty-candlepower tungsten 
series lamp, which maintains its candle- 
power practically constant throughout 


life, will certainly give better results than 
the mantle lamp, even though it is rated 
at sixty candlepower. 


The mantle lamp 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


depreciates very rapidly in candlepower 
(about twenty-five per cent in 100 hours), 
and hence, unless frequent trimming is 
done, which is expensive, very poor serv- 
ice results. From figures obtained from 
several sources the income per lamp per 
year varies from twenty-five to thirty dol- 
lars, and the cost of labor, repairs and 
renewals varies from eleven to fifteen dol- 
lars per year. 

Assuming that $27 per year can be ob- 
icined for the forty-candlepower tungsten 


lamp, and three renewals per year are 

















LIGHTING BRACKET 
RADIAL WAVE RE- 
TUNGSTEN SERIES 


FIG. 3.—STREET 
EQUIPPED WITH 
FLECTOR FOR 
LAMPS. 

necessary, the net amount of money avail- 
able to pay for current, labor and fixed 
charges, after deducting the cost of re- 
newals, is $23.55. The energy consump- 
tion per year is (50 watts 4,000 hours) 
200 kilowatt-hours, so that the net income 
per kilowatt-hour is over 11.7 cents, a 
rate that should easily show a profit to 
the central station, considering the char- 
acter of the service. With the sixty-can- 
dlepower tungsten lamp, the cost of re- 
newals is the same, the consumption per 
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FIG. 4.SERIES SOCKET WITH FILM 
CUT-OUT 

year is 300 kilowatt-hours, so that the net 
rate per kilowatt-hour is over seven cents. 

The tungsten lamp maintains its candle- 
power practically constant throughout its 
life, which is not only shown by the 
laboratory results given in Fig. 2, but by 
statements and letters received covering 
many thousands of lamps. After a drop 
of some six per cent at the end of 1,000 
hours, the candlepower is maintained in- 
definitely, whereas the carbon lamp keeps 
on depreciating in candlepower. This drop 
in the tungsten lamp cannot be noticed 


_changing 
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by the eye. Another peculiar point of 
the tungsten lamp is that for equal candle- 
power on the photometer, the tungsten 
lamp, in service, appears to the eye to give 
much greater candlepower than that given 
by the carbon lamp. This is probably 
due to the whiter. light and the greater in- 
trinsic brilliancy of the tungsten lamp. 

A new bracket has been designed, which, 
with the new radial-wave reflector, illus- 
trated in Fig. 3, increases the effective 
candlepower of the lamps twenty per cent, 
and distributes the light in the most use- 
ful direction. At from eight to twenty- 
five degrees below horizontal the forty- 
candlepower lamp gives fifty candles, or 
about one watt per candle. 

It is essential in series work to provide 
a method of automatically short-cireuiting 
the lamps in case of an open circuit on 
any one lamp. A series socket with a 
film cut-out, illustrated in Fig. 4, is used, 
and the receptacle is so constructed that 
the lamp and socket can be removed at 
any time without opening the circuit. A 
new brass disc film cut-out has been made 
that will readily puncture on about 200 
volts, which effectually the 
troubles previously encountered with sock- 
ets burning out, due to a failure of a 
mica or paper film puncturing when a 
lamp burns out. This consists of two 
round brass plates about one-fourth inch 
in diameter, which are held together and 
insulated from each other by a piece of 
veiling and some varnish. 

The best method of automatic current 
regulation is with the constant-current 
transformer. This combines 
step-up transformer and variable re- 
actance, so that the series line is insulated 
from the station generators, and in case 
of a ground on the series circuit, the en- 
tire system is not grounded. These are 
made in all the kilowatt sizes and ampere 
ranges, designed with a 
wide variation of secondary current, so 
that lamps can be closely selected to give 
the best results. Thus the 5.5-ampere 
transformer can be adjusted from 5.1 to 
5.9 amperes. 

On account of the high efficiency of 
the tungsten Jamp, the series-lamp busi- 
ness has increased enormously in the last 
six months. The customary practice for 
central stations in changing over from 
carbon to tungsten series lamps has been 
to give the town some of the benefits by 
from twenty-five-candiepower 
carbon to thirty-two-candlepower tung- 
sten, ete., as thereby they have been able 
to get a great increase in number of lamps 
in renewals of contracts. 
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ALTERNATING CURRENTS AND 
THEIR APPLICATIONS. 





BY EDSON R. WOLCOTT. 


Cuaprer V. (Parr II.)—THe Conver- 
SION oF ALTERNATING CURRENTS. 





SPLIT-POLE CONVERTERS. 
In an ordinary rotary converter the 


ratio of the direct-current voltage to the 





113.—SPLIT-POLE ROTARY 
VERTER. 


FIG. CON- 


alternating-current voltage is practically 
invariable. Of course, various means for 
adjusting the alternating-current voltage, 
as by the introduction of reactances in the 
alternating-current circuit, been 
used, but the split-pole converter apptars 
to be preferable. The purpose of this 
feature of the converter is to change the 
voltage ratio in the converter itself, by 
varying the field excitation. This is ac- 
complished by means of additional regu- 
Each 
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lating poles, as shown in Fig. 113. 
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FIG. 114.—CONNECTIONS OF MERCURY-ARC 
RECTIFIER FOR BATTERY CHARGING. 


regulating pole has a width equal to 
twenty per cent of that of the main pole; 
thus, if it was placed midway between 
two main poles and was similarly excited, 
it would increase the direct-current volt- 
age twenty per cent when its flux was 
added to that of the main pole, and de- 
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crease it twenty per cent when its flux 
opposed that of the main pole. The 
change in voltage produced in the alter- 
nating-current circuit will not be as great, 
since the current generated by the regu- 
lating pole is ninety degrees out of phase 
with that generated by the main pole; 
the resultant of the two can be obtained 
graphically in the manner previously 
explained. Also the resultant voltage 
will be the same, whether the flux due 
to the regulating pole is in the same or 
the opposite direction to that due to the 
main pole, since the electromotive force 
generated by the regulating coil with flux 
in the same direction is 180 degrees out 
of phase with that generated when the 
flux is in the opposite direction. In 
practice the regulating pole is placed 
near a main pole, as shown in the figure, 
in order to obtain higher efficiency. 
This also changes the percentage of reg- 
ulation. With a normal direct-current 
voltage of 250 volts the direct-current 





FIG. 115—COOPER HEWITT MERCURY-ARC 
RECTIFIER BULB. 

voltage can be varied from 175 to 875 

volts, while the alternating-current pres- 

sure varies only from 175 to 200 volts. 

To keep the alternating-current voltage 
constant it is necessary to regulate the 
main field, but by proper regulations any 
voltage between the limits stated can be 
obtained. 

THE MERCURY-ARC RECTIFIER. 

A method of converting an alternating 
into a direct current, which avoids the 
use of any rotating parts, is that known 
as the mercury-arc rectifier. The appa- 
ratus used is inexpensive, efficient and 
easy to operate, and is particularly well 
suited to charging storage batteries, elec- 
troplating and operating direct-current 
arc lamps from alternating-current sup- 
ply mains. 

The principle of operation is based 
upon the rectifying action of mercury 
vapor on the passage of an alternating 
current, as illustrated in Fig. 114. The 
vacuum bulb, shown in Fig. 115, contains 





Vol. 54—No. 9 


2 pool of mercury. The two upper elec- 
trodes are made of carbon, the lower 
electrode being the mercury itself. The 
side electrode S in Fig. 114, which is 
used only in starting, is connected through 
the starting resistance to the two upper 
ones. The bulb is mounted so: that it 
can be slightly shaken on starting; some 
of the mercury then bridges over to the 
starting electrode, forming a conducting 
path. When this is broken, drawing an 





FIG. 116.—DIAGRAMS OF CURRENT WAVES 


AND IMPRESSED E. M. F. 

are, the current vaporizes the mercury. 
The highly attenuated mercury vapor, 
which is a conductor of electricity, rises 
in the tube and comes in contact with 
the two upper electrodes. The electrical 
discharge then takes place alternately be- 
tween these and the lower electrode. The 
action is peculiar in this respect; the 
current can pass readily from the solid 
carbon electrodes to the mercury, but not 
in the oppesite direction, as there is an 





FIG. 117.—MERCURY-ARC RECTIFIER BAT- 
TERY-CHARGING OUTFIT. 


apparent resistance at the electrodes 
which entirely prevents the flow. When 
an alternating current is connected di- 
rectly to the bulb only that part of it 
which is flowing from the upper electrodes 
to the mercury can get through. How- 
ever, when the connections to the trans- 
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former are made, as shown in Fig. 114, 
use is made of the current flowing in 
both directions, one of the upper elec- 
trodes taking the current flowing in one 
direction, and the other upper electrode 
taking the current during the interval 
it is flowing in the opposite direction ; 
thus the lower electrode is always in use, 
the current through it being continuous. 
The lead to the lower electrode can thus 
be used for charging storage batteries, as 
shown. The upper electrodes act as 
check valves to each other, permitting no 
current to flow in either direction from 
one to the other. 

The results of the rectifier action are 
shown graphically in Fig. 116, where the 
two upper curves, I and II, represent 
the current flowing through the two up- 
per electrodes, while curve III represents 
the resultant of the first two, or the rec- 
tified current obtained from the impressed 
electromotive force, shown in curve IV. 
It will be noticed that the first two 
curves, if superimposed, overlap each 
other slightly, otherwise the rectified cur- 
rent would be a pulsating current pass- 
ing from zero to maximum. This over- 
lapping is obtained by the introduction 
of reactance in the circuit. The resultant 
curve, III, pulsates slightly, but does not 
reach zero. : 

The rectifier bulb, mounted on a 
switchboard for use in charging a storage 
battery, is shown in Fig. 117. 
eee 

Electrician-Elevator Conductor. 

The United States Civil Service Com- 
mission announces an examination on 
March 24, 1909, at the usual places, to se- 
cure eligibles to fill a vacancy in the po- 
sition of electrician-elevator conductor, 
$900 per annum, in the Custodian Service 
at Tampa, Fla., and similar vacancies. 
As considerable difficulty has been experi- 
enced in securing eligibles for this posi- 
tion, qualified persons are urged to enter 
this examination. 

The examination will consist of (1) 
letter writing (150 words), 10 per cent; 
(2) practical. questions (relating to elec- 
tric wiring, lighting, etc.), 50 per cent; 
(3) experience (as electrician and ele- 
vator conductor), 40 per cent. Age limit, 
18 to 55 years. All honorably discharged 
Union soldiers and sailors of the war of 
the rebellion will be admitted to this ex- 
amination without regard to the maxi- 
mum age limit. Applicants should at 








once apply to the United States Civil 
Service Commission, Washington, D. C., 
for application Form 1052. 
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Meeting of Technical Publicity Asso- 
ciation. 

The February meeting of the Technical 
Publicity Association was held at its 
headquarters at the National Arts Club, 
New York city, February 11. After en- 
joying dinner the subject of the evening, 
“How Does Trade-Paper Advertising 
Pay?” was taken up and discussed. 

The first speaker was C. R. Lippman, 
advertising manager for the Genuine Ban- 
gor Slate Company. Mr. Lippman pointed 
out the difficulty of calculating in dollars 
and cents just the amount of returns 
from trade-paper advertising, on account 
of its being so closely interwoven with 
the personal work of the sales department 
and also that of general advertising. 

To illustrate his idea of how trade- 
paper advertising pays, Mr. Lippman took 
for example an advertiser spending $500 
a year in a trade paper having a circula- 
tion of 10,000. He credited twenty per 
cent of this appropriation to the direc- 
tory value of the medium in reaching 
newly established prospects not already 
on the company’s mailing list. Another 
iwenty per cent he credited to its value 
in keeping the company’s name and prod- 
ucts before the prospects in the territory 
where the company’s salesmen could not 
reach. Twenty per cent was credited to 
ihe missionary and preliminary work 
done by trade-paper advertisements in 
creating a favorable impression before 
salesmen call, thereby saving the sales- 
men’s time when they do arrive. An- 
other twenty per cent was credited to the 
cumulative value of keeping a concern’s 
name before the prospective buyers for a 
considerable length of time. The last 
twenty per cent, he thought, should be 
credited to customers directly brought in 
by the advertising. Mr. Lippman also 
used other examples which seemed to 
prove in a very comprehensive way that 
trade-paper advertising does pay. 

John A. Hill, of the Hill Publishing 
Company, who was the next speaker, gave 
some very interesting facts from a pub- 
lisher’s point of view, and laid great 
stress on the importance of using ggpd 


copy. Returns traced to advertising, con- ~ 


cluded Mr. Hill, prove that trade-paper 
advertising does pay and pay well. 
Frank H. Gale, of the General Electric 
Company, stated that he had found it 
easier to trace results by advertising a 
new product in a new field. This, he 
thought, was due largely to the fact that 
most trade-paper readers who are familiar 
with a company and its products will not 
hother to use a key number in replying. 
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Among the others who contributed to 
the interesting discussion were R. R. 
Glenn, H. S. Demarest, A. N. Barber, 
F. F. Coleman, C. N. Manfred, John A. 
Kershaw, James Hetherington and E. R. 
Shaw. 

C. N. Manfred spoke of the need of a 
uniform rate card for all trade papers, 
i. @., one in which all rates would be in 
the same basis, as this would greatly faeil- 
itate the work of the advertiser in getting 
a comparison of costs on a number of 
papers. A committee was appointed to 
determine the most desirable form of rate 
card to be submitted at the next meeting. 

The Technical Publicity Association is 
steadily growing in membership and the 
attendance at its meetings is increasing 
from month to month, indicating that the 
members are taking a most active interest 
in the association. 
ie — 

Fort Wayne Section, American Insti- 
tute Electrical Engineers. 





At the regular meeting of the Fort 
Wayne Section of the American Institute 
of Electrical Engineers, February 11, J. 
J. A. Snook opened the programme with 
a discussion of “Electric Heating,” cov- 
ering, in general, the different ways in 
which this subject has been advanced to 
the present time, and the prospects for 
its future progress. 

In the discussion which followed, at- 
tention was directed to the matter of the 
electric heating of railroad cars on roads 
being electrified. Attention was also 
called to the subject of electric furnaces, 
of the kind developed for the treating of 
tool steels. The discussion then turned 
to the subject of electric welding, both 
by means of heat derived from the trav- 
ersing flow of current and also to weld- 
ing repairs in steel castings by the elec- 
tric arc. Several of the members present 
detailed their experience in this line, giv- 
ing some interesting information. 

At the next regular meeting T. R. 
Cook, of the Pennsylvania Railroad, will 
present a paper on “Railroad-car Light- 
ing.” 

Se 
Would Require Badges for Electricians. 

W. A. White, chief electrician for the 
city of San Antonio, Tex., seeking to im- 
prove the standard of work installed in 
that city, has asked the City Council to 
require electricians to take out licenses. 


‘In addition to the license requirement, 


Mr. White believes it would be a wise idea 
to compel every electrician working in San 
Antonio to wear a badge. 








PRIME MOVERS.’ 





BY CHARLES P. STEINMETZ. 





I. 

Electric energy is not a primary en- 
ergy; that is, it is not found in nature, 
nor directly producible to any appreciable 
extent from the stores of energy available 
in nature—waterpower and the energy of 
fuel. To become available for conversion 
into electric power, the energy found in 
nature must first be converted into me- 
chanical rotation by some form of prime 
mover. The engineering characteristics 
of these converting apparatus may be 
classed under two main groups, those re- 
ferring to economy and reliability, re- 
spectively. In both, the electric machine, 
whether generator or motor, ranges very 
high; its efficiency is virtually unity, its 
size, first cost, and maintenance small, its 
reliability great. In the cost of electric 
power the electric machine plays only a 
subordinate part; the essential element in 
determining the cost and the reliability 
of electric power is the prime mover; that 
is, the intermediary step between nature’s 
stores of energy and the dynamo shaft. 

The cost of electric power consists of 
three parts: 

A. The fixed cost or permanent cost; 
that is, the cost depending on the size 
of the station, but not on the amount of 
power supplied by it. 

B. The proportionate cost; that is, cost 
proportional to the amount of power de- 
livered. : 

C. The reliability insurance; that is, 
the additional cost required to assure the 
desired reliability or continuity of service. 


A. FIXED COST. 


1. Interest on the Investment in the 
Plant.—This factor varies very greatly 
with the form of the available energy. It is 
frequently very large with waterpower, 
due to the hydraulic development required 
—dams, pipe-lines, land to be flooded for 
water storage, power stations and prime 
movers, transmission lines, etc. 

2. Depreciation of the Plant.—This 
factor is different for different parts of 
the plant. For instance, it is very low 
for buildings and for line copper; it is 
high for apparatus such as railway mo- 
tors, which, by the nature of their service, 
operate on a narrow margin. 

In considering depreciation, the “useful 
life” of the apparatus may often be much 
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shorter than the total life. The ratio of 
the useful life to the total life varies with 
different apparatus. Electrical machines 
and prime movers and other parts of the 
plant, for instance, may still be in con- 
dition to give many years’ service, but, 
nevertheless, their further use is uneco- 
nomical. Their useful life is thus ended. 
This condition may be due to the ad- 
vance of the art, which makes other types 
of apparatus so much more economical 
that the cost of the difference in economy 
properly capitalized exceeds the cost of 
reconstruction of the plant. It may be 
due to the fact that with the increase of 
the market the size of units initially 
chosen may have become too small, or 
the space economy too low, or the voltage 
too low for economy. Furthermore, the 
cost of attendance or of maintenance may 
be so much lower with the more modern 
apparatus as to make it uneconomical to 
retain the existing plant. 

3. That part of the operating expense 
which does not depend on the use of the 
plant, as superintendence, some supervi- 
sion, etc., such repairs as maintenance of 
dams and hydraulic development, etc. 

B. PROPORTIONATE COST. 

1. This comprises the cost of energy and 
accessories to its conversion—fuel, con- 
densing water and lubricating oil in 
thermo-dynamic engines, water (where a 
charge is made for the waterpower) and 
oil in hydraulic plants, ete. 

2. Labor and attendance, including that 
part of supervision which varies with the 
power utilized. 

3. Maintenance, repair and depreciation 
of the plant, as far as they depend on the 
use of the apparatus; for instance, brush 
renewals, commutator repairs, railway-mo- 
tor depreciation, etc. 

C. RELIABILITY INSURANCE. 

1. This comprises the overload capacity 
of apparatus in power, voltage, etc., pro- 
vided to take care of emergencies. 

2. Duplication of parts of the plant, as 
reserve units, duplication of exciter plant, 
of lines, and feeders, ete. 

3. Additional plant, as steam reserve 
with waterpower plants, storage-battery 
reserve, tie lines with other systems, etc. 

The relative weights of A and B de- 
pend largely on the load-factor; that is, 
the ratio of the average to the maximum 
power. With a poor load-factor, item A 
is far more important. It recedes in im- 
portance with the improvement in the 
joad-factor. 

Attention is drawn to the recognition 
of Class C, the reliability insurance, as 
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a distinct and essential part of the cost 
of power, separate from A and B. Item 
C again consists in part of the character 
of fixed cost, and in part of the character 
of proportionate cost. Nowadays, when 
the lay public is interested in the cost of 
electric power, and is comparing plants 
which may be very different in regard to 
reliability of service (as supply from a 
waterpower over a single transmission line 
without steam reserve compared with a 
city steam station with storage-battery 
reserve), it appears desirable to recognize 
the insurance of continuity of service as 
a separate part of the cost of electric 
power. 

The great difficulty met with in dis- 
cussing reliability of service is the absence 
of an established standard; for what one 
engineer may consider as perfectly satis- 
factory service, may be considered as en- 
tirely unsatisfactory by another engineer. 

A classification of electric power sup- 
ply regarding its reliability may be made 
by the number of shutdowns per year. 
Four classes of shutdowns may be dis- 
tinguished, by the time of their duration: 

a. Less than one second: that is, less 
than the time which would throw syn- 
chronous apparatus out of step. A few 
seconds’ failure of power in the supply 
of a synchronous motor or converter means 
re-starting and synchronizing, and thus 
for the power users depending on the 
synchronous machine represents a very 
much longer shutdown. 

_ 6. Less than twenty minutes; that is, 
the time in which synchronous apparatus 
in a well-organized plant can be put back 
into service. In lighting circuits, while 
the failure of the lights is annoying, it is 
not usually serious, and the loss of time 
by failure of the power supply is moderate. 

c. Less than three hours; that is, the 
time sufficient to start anew a steam plant, 
replace or repair damaged apparatus as 
transformers, repair lines, etc., and a 
time which, if the shutdown occurs only 
rarely, in general does not warrant the 
installation of a separate system of light 
and power supply, as gas or a private 
steam plant. 

d. More than three hours. This repre- 
sents a complete breakdown of the system. 
Tf this is likely to occur, it requires the 
provision of private lighting or power- 
plant service wherever power is used from 
the electric supply system. 

In estimating the reliability of service 
the shutdown of a part of the system 
would be considered as a part of a shut- 
down, in propertion to the connected load. 
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Thus a shutdown of a section comprising 
i/n of the total connected load of the 
system would count as 1/n of a shutdown. 
This method of counting gives the aver- 
age number of shutdowns per customer. 

Voltage variation beyond the limits per- 
missible in good service—about two per 
cent in lighting, and ten per cent in power 
supply—would be considered as a partial 
shutdown, about in the following manner: 

A voltage variation of two to ten per 
cent as one-tenth of a shutdown in a 
lighting system, but does not count in a 
power-supply system. 

A voltage variation of ten to fifty per 
cent as one-half of a shutdown. 

A voltage variation of over fifty per 
cent counts as a complete shutdown. 

It appears reasonable to omit from con- 
sideration any shutdown made for pur- 
poses of change, repair, etc., provided the 
users have been notified beforehand. 

By the yearly number of shutdowns, an 
electric power supply would be classified 
as: 

1. First-class service: 

a <4 per year; b < 1 per year; c and d 
absent. 

2. Good service: 

a < 12 per year; b < 4 per year;c <1 
per year; d absent. 

3. Second-class service: 

a < 52 per year; b < 12 per year;c< 4 
per year; d < 1 per year. 

4, Third-class service: 

b < 52 per year; c < 12 per year;d <4 
per year. ; 

5. Unsatisfactory service, suitable only 
as auxiliary power, etc. 

Some such schedule of classes of serv- 
ice appears urgently needed, to give a 
meaning to statements and discussions on 
character and reliability of service. 

The above proposition is probably the 
best that can be expected at present, with- 
ont putting too large a majority of the 
electric systems into the second and third 
elasses. It must be realized, however, that 
the standard set by it is far lower than 
that maintained in most gas or water- 
supply systems; that what is here called 
good electric service would be entirely un- 
satisfactory in a gas service. However, 
this lower standard is permissible, due to 
the far greater safety of electric power, in 
which case a temporary interruption of 
the supply is not liable to such disastrous 
results as would be the case with gas 
service. 


II. 


In discussing the features of prime 
movers, it is necessary to distinguish be- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


tween those which are inherent in the type 
of apparatus—as the dependence on me- 
teorological conditions in the hydraulic 
plant, the high temperature in the gas 
engine—and those which are incidental. 
The incidental features are due to the par- 
ticular form of design, and therefore de- 
fects from this cause are usually tem- 
porary. While a defect in the prime 
mover may be just as serious to the op- 
eration of the plant, even if not inherent 
in the type of apparatus, in a comparative 
discussion such features cannot be given 
the same weight, as they are not perma- 
nent. They are eliminated with the ad- 
vance of the art, or avoided when recog- 
nized. 

Most of the features of prime movers 
pertain either to economy or to reliability. 
A, ECONOMY. 

1. Power Economy or Efficiency.—With 
a thermodynamic engine the total effi- 
ciency is the product of mechanical effi- 
ciency, thermodynamic efficiency and pro- 
ducer efficiency. The thermodynamic 
efficiency is the ratio of the available en- 
ergy in the engine to the total heat energy 
supplied to it. The mechanical efficiency 
is the ratio of the mechanical output at 
the engine shaft to the available energy 
in the engine. The producer efficiency is 
the ratio of the total energy of combus- 
tion of the fuel to the heat energy sup- 
plied to the engine; it thus comprises 
furnace efficiency, boiler efficiency, super- 
heater efficiency in a steam engine, or pro- 
ducer efficiency in a gas-producer plant, 
ete. 

The thermodynamic efficiency depends 
essentially on the temperature range util- 
ized by the engine, and to a lesser extent 
on the thermodynamic cycle used by it. 
It increases with increase of the tempera- 
ture range. 

The mechanical efficiency depends on 
the size per kilowatt output of the cylin- 
der volume, on the temperature range, the 
pressure and the pressure differences, the 
momentum of the moving parts, their ve- 
locity and the nature of the velocity, 
whether reciprocating or rotating, ete. 
In general, it decreases with increasing 
size and mass per kilowatt, with increas- 
ing speed (especially when reciprocating) 
and with increasing temperature and pres- 
sure differences. It thereby depends 
largely on the available energy per unit 
volume and per unit weight of the working 
fluid. 

Consideration of the producer efficiency 
opens such a wide field as to be beyond 
the scope of this paper. 
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As the cost of the energy is only a part 
of the proportionate cost of power, the 
importance of the efficiency varies with 
the proportion which this part of the cost 
bears to the total cost. It thus depends 
upon numerous considerations—the size 
of plant, load-factor, ete. In general, 
high engine efficiency increases in impor- 
tance with increasing size of plant, and 
with increasing load-factor, and in such 
plants becomes the most important factor. 
In small plants with a poor load-factor 
it may drop into secondary rank, com- 
pared with the fixed cost and the cost of 
maintenance and repair, especially if in 
the design of the plant the mistake is 
made of giving too much attention to high 
efficiency, and thereby too little to relia- 
bility and low maintenance. 

2. Space Economy.— This factor de- 
pends essentially on the engineering skill 
and judgment in the design of the plant, 
and on the type of the prime mover. It 
affects the fixed cost of power, and varies 
greatly in importance; for instance, space 
economy in the huge plants of our large 
cities is of verv great importance, while 
for smaller country plants, or plants in 
locations where unlimited space is avail- 
able, it becomes of very little importance. 

3. Investment Economy.—This depends 
largely on the available market, and the 
cesired quality of the power. It affects 
the choice of the prime mover; for with 
an assured market, requiring a high grade 
of service, the large investment of a first- 
class modern plant with the best type of 
prime movers and ample reserve is most 
economical. In many of the earlier rail- 
way plants the conditions were such that 
single-cylinder, non-condensing engines of 
the cheapest type gave the most econom- 
ical and occasionally the only feasible ar- 
rangement. But even in the large first- 
class plants, in those parts of the plant 
that are only occasionally called upon for 
service; that is, which have a very low 
load-factor, good judgment may suggest 
a cheaper and correspondingly less effi- 
cient type of apparatus than would be 
economical in the engines which are con- 
tinuously in service. Such a reserve and» 
emergency plant thus offers a means of 
utilizing machinery which in the main 
plant has finished its useful life. To some 
extent this applies to the thermodynamic 
reserve of a waterpower plant, especially 
where it is only rarely called into service, 


. and economy in first cost and in space 


and simplicity may far outweigh high 
efficiency. 
4. Labor Economy, as Determined by 
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the Amount and Character of Attendance 
Required.—With a high price and poor 
quality of skilled labor, prime movers 
which require a higher grade of attend- 
ance become less economical than less effi- 
cient prime movers which can be operated 
by unskilled labor, or require only very 
little of skilled labor. Especially in our 
country, the reduction of the amount of 
high-grade skilled labor is economically 
necessary. It is this feature which has 
iorced the designers of prime movers and 
electrical apparatus to devote their atten- 
tion chiefly to make the apparatus as 
“fool-proof” as possible, even if efficiency 
and other characteristics have to be sac- 
rificed to some extent. This fact has to 
a considerable extent determined the trend 
of development of the industry, so that 
types of apparatus which have proved 
entirely satisfactory in other countries 
were a failure here, until they had been 
redesigned to meet the requirements of 
being operated by the available class of 
iabor. A characteristic instance of the 
effect of price and character of labor is 
the general introduction of the enclosed 
ere lamp in this country, while abroad the 
open arc is universally used. There the 
cnclosed arc has never been accepted, due 
to its lower efficiency. As a result, the 
experience gained abroad with different 
types of prime movers and other appa- 
ratus is not directly applicable in our 
country, and conversely. 

5. Maintenance, Repair and Deprecia- 
tion.—This depends largely upon the type 
of prime mover, and in thermodynamic 
engines on the cycle used in the engine. 
Higher temperature differences, greater 
cylinder volume and piston pressure, heav- 
ier moving (especially reciprocating) 
masses, higher speeds (especially of re- 
ciprocating masses) ; in short, greater me- 
chanical and temperature stresses in gen- 
eral, other things being equal, tend to 
greater maintenance and repair cost and 
more rapid depreciation. Thus this item 
is to some extent proportional to the me- 
chanical efficiency, and inversely propor- 
tional to the thermodynamic efficiency of 
the engine cycle. 

The economic item of depreciation de- 
pends, however, not only on the wear of 
the apparatus, but also on the limitation 
of its useful life. In this respect it must 


be kept in view that with apparatus which 
is in a state of rapid development, as the 
steam turbine or the gas engine, the use 
ful life should be expected to be shorter 
than with apparatus in a field in which 
: no great development occurs. 


With a 
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rapid advance in the development the time 
soon arrives where older apparatus is so 
far left behind as to make it more eco- 
nomical to replace it. This has been well 
illustrated by the history of the electrical 
industry. It would be an argument 
against the use of newer types of appa- 
xatus, and thus antagonistic to progress, 
if it were not for the fact that in the 
types of apparatus with which the new 
development competes the useful life is 
shortened in the same or probably still 
a greater degree, as either an extra rapid 
advance in their design must occur to 
meet the competition, or they would be 
replaced by newer types. 

It will be seen, therefore, that in the 
economic characteristics of thermody- 
namic prime movers in general, efficiency 
and the other features are to some extent 
mutually conflicting. Engineering judg- 
ment must therefore decide on the relative 
weights of the different economic factors 
which enter the choice of the prime mover 
in the individual case under consideration. 

B. RELIABILITY. 


Features, which are of importance for 
the reliability, that is, continuity of serv- 
ice, are: 

1. The absence or presence of external 
influences beyond the control of the op- 
erating force, as meteorological effects, 
ete. 

2. The design of the plant. This is an 
engineering problem outside of the scope 
cf this paper. It is obvious, however, that 
an error in the design can rarely be reme- 
died afterward ; therefore, before the plant 
is constructed and before the buildings 
are designed, the arrangement of prime 
movers and electrical apparatus should be 
designed to afford the greatest safety of 
operation. Frequently this has not been 
done. The architect of the buildings has 
overlooked the fact that the switchboards 
and controlling devices of our modern 
large, high-voltage electric plants require 
considerable space, and such apparatus— 
on which the safety of the system depends 
—has been crowded together in an alto- 
gether insufficient space, to the great det- 
riment of the reliability of operation of 
the system. A marked improvement has 
taken place in this direction in the last 
years. 

3. The probable frequency of shutdown 
of the prime mover, and the liability of 
involving other machines by it, and the 
number of other units and reserve plant 
available. To some extent this depends 
on the mechanical and temperature 
stresses in the prime mover; it is related 
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to the economic item of maintenance, re- 
pair and depreciation. 

4. Rapidity of starting of apparatus, 
and getting them into service, to cope 
with emergencies as a shutdown of the 
system, or a part of it, as a breakdown of 
a transmission line or feeder, an accident 
to one or several units, etc., or even an 
unexpectedly rapid increase of load, and 
rapidity of reaction to changes of load; 
that is, speed regulation and voltage reg- 
ulation, etc. These are important fea- 
tures in their effect onthe reliability of 
service. They depend to a considerable 
extent on the type of prime movers and 
other apparatus, but to a still greater ex- 
tent on the preparedness for such emer- 
gencies, and the organization of the op- 


erating force for it. 
[To be concluded.] 
—ee-—- 


To Construct 15,000-Horsepower Hy- 
draulic Plant. 

A report from an American consul 
states that two gold-dredging companies 
in the region in which he is located will 
construct jointly during the coming sum- 
mer a waterpower plant having a capac- 
ity of 15,000 horsepower, for the purpose 
of generating electricity to operate 
dredges, elevators, hoists, railways, tram- 
ways, etc., the water for the plant to be 
obtained from a neighboring river. It is 
also proposed to install one dredge in the 
early spring, and when the power plant 
is completed both companies will put a 
Jarge number of dredges on their leases, 
and will also install a large hydraulic 
system for mining their bench claims 
above the banks of the river. Interested 
parties desiring further information in 
regard to these supplies should address 
the firms to which reference is made, and 
whose names can be obtained from the 
Bureau of Manufactures, by referring to 
file No. 3074. 








ee 
Chicago Electric Club. 

At the meeting of the Chicago Electric 
Club, held on February 17, C. A. Dresser, 
who is associated with Kohler Brothers, 
Chicago, addressed the gathering on the 
subject of “Motor Control.” He rapidly 
traced the development of the starting 
box, and showed the value of providing 
automatic remote control for large mo- 
tors or those that drive intricate or ex- 
pensive machinery. This method of con- 
trol is designed to make the equipment 
not only “fool-proof” but to assure in- 
telligent and economical control in every 
detail. 
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THE ELECTRIC DISCHARGE AND 
THE PRODUCTION OF NITRIC 
ACID.’—II. 


BY WILLIAM CRAMP AND BERTRAM HOYLE. 








PRODUCTION OF THE ELECTRICAL DIS- 
CHARGE. 

All types of electrical discharge have 
usually been divided into three classes. 

1. The ordinary electric arc, essentially 
requiring low electrical pressure and large 
electrical current. 

2. The high-tension discharge between 
spark-points, essentially oscillatory. 

3. The silent discharge or glow, of ,. 


which the so-called brush discharge is 2 = 


usually considered to be one form. 

It is necessary now to divide the forms’ 
of electrical discharge into five classes in- 
stead of three as follows: 


1. Glow. 

2. Brush. 

3. Spark. 

4. Nitrogen flame (high-tension). 
5. Are (low-tension). 


We shall consider all five types, and 
shall point out where one begins and an- 
other ends as far as possible. 

It has been shown that a discharge be- 
tween points can, by gradual modifica- 
tion of the circuit arrangements, be made 
to pass through every form, from the 
glow to the arc successively, without any 
definite break in the volt-ampere curve. 
It has been further shown that there is 
considerable likeness between the shape of 
the pressure-curve for such a series of 
discharges and that well known to exist 
between the same quantities in the direct- 
current arc. 

Further experiments on the same lines 
have shown that, by gradual increase of 
the current supplied to the low-tension 
side of a transformer, a spark between 
points on the high-tension side can cer- 
tainly be caused to pass through every 
form successively in the order—glow, 
brush, oscillatory spark, nitrogen flame, 
and flaming arc. A curve for a discharge 
regulated in this way is shown in Fig. 8, 
where, with gradual increase of pressure 
across a pair of points, a glow is formed 
between the limits A and B. At Ba 
brush discharge is set up, which gradually 
passes between B and C into the oscilla- 
tory discharge or spark. At C the latter 
breaks down into the high-tension are or 
nitrogen flame, which continues to exist 
with great fall of pressure to the point D, 
after which the discharge is of the char- 
acter of the ordinary low-tension arc. 


1. Abstract of a paper presented before the 
Manchester (England) Local Section, Institution 
of Electrical Engineers, November 3, 1908. 
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These characteristics and curves are 
correct so long as measurements are made 
on the low-tension side of the trans- 
former, but if the readings of pressure 
and current be taken on the high-tension 
side it is found that the transformer itself 


10 
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Amperes. 





FIG. 8.—SUCCESSIVE FORMS OF DISCHARGE 
WITH INCREASE OF CURRENT. 


has considerable influence on the form 
of discharge. In order to test this, read- 
ings were taken, using the thirty-kilowatt, 
100,000-volt core-type transformer of the 
Municipal School of Technology. One 


Secondary Volts. 
Primary Volts, 


Amperes in Primary. 


FiG. 9—READINGS WITH MEASUREMENTS 


TAKEN ON LOW-TENSION SIDE. 


series of results obtained is plotted in Fig. 
10, where the letters used agree with those 
in Fig. 8. 

The great difference between Figs. 8 
and 10 lies in the fact that the line BC 
is so much longer and so much more hori- 


Constant 
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zontal, and that CD has a negative slope 
in Fig. 10. 

The meaning of this is as follows: 

1. With such a transformer it is easy 
to make the silent discharge pass gradu- 
ally and almost imperceptibly into the 
brush and then into the oscillating dis- 
charge, and this change can be made so 
gradual that it almost defies the possibil- 
ity of saying where the silent discharge 
becomes the sparking discharge. 

2. With such a transformer the ca- 
pacity in circuit is always sufficient to 
maintain the oscillating discharge, and 
consequently also the pressure of the cir- 
cuit, over a wide range of currents. 

3. Directly the last trace of resonance 
ceases to exist the discharge breaks down 
into the ordinary arc, but so great is the 
difference between these conditions and 
those previously existing that the pressure 
falls 14,000 volts (eighty per cent), and 
the current is reduced to less than a quar- 
ter of its original value. 

4. This great change is so swift that 
it is impossible to trace the precise mo- 
ment at which it takes place, and, of 
course, as the line CD: slopes with respect 
to the X axis at an angle considerably 
less than ninety degrees, it is absolutely 
impossible by any resistance or reactance 
inserted to obtain intermediate readings. 
Thus in such a case it can hardly be said 
that the discharge is continuous through- 
out its full length. It has been noticed 
that the part between C and B is so sensi- 
tive that even the change of putting on a 
different electrostatic voltmeter was quite 
sufficient to modify considerably the curve. 

As has been said, these tests were all 
taken with a large constant-potential alter- 
nator, and the readings of volts and am- 
peres were made direct on the high-ten- 
sion side. It is doubtful whether we could 
have found this break by taking the read- 
ing from the low-tension side (compare 
Fig. 9). 

The wave-form of the alternator was 
nearly sinusoidal, and every effort was 
made to try to get the curve complete. 
These efforts, however, only resulted in 
obtaining the cyclic curve in Fig. 10. The 
readings were taken from O upward to the 
point B, and then the pressure was in- 
creased and the steadying resistance on 
the low-tension side was cut out till the 
curve was complete to the point D. 
Afterward the resistance was put gradu- 


‘ally in again and the pressure adjusted 


accordingly, so that the curve returned 
as the arrows show. It is easy to see 
from these curves why each form of dis- 
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charge has often been considered to be 
separate from the others. 

It will be noticed that at point B the 
shape of the curve changes; this is still 
more marked at the point C, and is again 
visible at the point Ds. 

Now a change in the shape of a curve 
means that different circuit conditions 
have to be adopted if the discharge exist- 
ing at that particular point is to be stead- 
ily maintained. This originally led to 
the supposition that one apparatus would 
give one form of discharge, while another 
apparatus gave another form. The sta- 
bility, however, of any particular form of 
discharge may be considered with refer- 
ence to the change of pressure (8V) which 
tollows from a small change of current 
(8A). 

It will be noticed that from A to B, in 
Fig. 8, the curve is almost a straight line, 


- 
] 


so that —— is almost constant and posi- 


tive. From B to C the curve slopes down, 
showing that the ratio has changed sign, 
or, in other words, that the resistance de- 
creases with increase of current. Similar 
reasoning applied to the other points of 
the curve leads us to the definite conclu- 
sions: 

1. That each particular form of dis- 
charge is distinct from the others in hav- 
ing a different ratio 3 

2. The glow discharge is the only one 
that, throughout its range, shows no nega- 
tive ratio. 

3. All the other forms have first a 
negative ratio, and then, usually, a posi- 
tive ratio, as the current is steadily in- 
creased. 

4. The form of discharge with the big- 
gest negative ratio is the third form, the 
high-tension are or nitrogen flame. 

A study of the curve reveals the fact 
that the changes are almost sufficiently 
sharp to admit of each form being clearly 
defined. We think that it is high time 
this was done, and we suggest the follow- 
ing definitions: 

1. The silent discharge, or glow, shall 
mean the first discharge taking place be- 
tween the electrodes in air, whose charac- 


PS 
teristic — is all positive. 
dV 


2. The brush discharge shall mean 
that discharge taking place with a hissing 
noise accompanied by light purple-colored 
streamers projecting from the electrodes 
but not joining them. In this form of 
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8V 
discharge the characteristic Pr is nearly 


all negative. 
3. The spark discharge shall mean that 
discharge which succeeds the brush dis- 


8V 
charge and whose characteristic oA is first 


negative (advanced brush discharge) and 
then usually positive. 

4, The high-tension discharge, or ni- 
trogen flame, shall mean that discharge 
which, as the pressure is further in- 


creased, follows the sparking discharge, 
V 
and whose characteristic = is first nega- 


tive, then positive. 

5. The low-tension arc shall mean that 
discharge which exists when the current 
is carried by the vapor of the electrodes 
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FIG. 10.—READINGS WITH MEASUREMENTS 
TAKEN ON HIGH-TENSION SIDE 
OF TRANSFORMER. 


and the spectrum is predominantly that 
of the material of the electrodes. Its char- 
acteristic is first negative and then posi- 
tive. 

The chemical characteristics of the five 
forms are fairly clearly marked. As has 
been said, forms 1 and 2 include the glow 
and the brush discharge. They produce 
mainly ozone. Form 3, the disruptive or 
spark discharge, also produces a large pro- 
portion of ozone with a sensible propor- 
tion of oxides of nitrogen. Form 4 is an 
arcing flame made up of arc-threads car- 
ried into this shape by the action of the 
heated air to which it gives rise. Its tem- 
perature is far greater than either 2 or 3, 
and it is composed mainly of burning 
nitrogen, as is evident from the fact that 
& bottle inverted over the flame collects 
the well-known brown fumes of NO, 
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There is no smell of ozone with this dis- 
charge. Form 5 is the well-known low- 
tension alternating-current are. It dif- 
fers from 4 in the fact that the conduct- 
ing part is mainly composed of the vapors 
of the material of which the terminals are 
composed. 

It is evident that if at points B, C, or 
D (Fig. 8), a steady potential difference 
is applied to the points, the discharge will 
rush over the corresponding point on the 
succeeding part of the curve (if it exists), 
or practically a dead short-circuit results. 
If we consider some applied pressure V 
(Fig. 8), then the effect of a resistance in 
the low-tension circuit may be taken into 
consideration by drawing a line from the 
point V at such an angle a to the current 
axis that tan a= the resistance in cir- 
cuit. 

If this line cuts the curve at points F, 
B, etc., each of these points is one at 
which the law of the electric circuit is 
fulfilled. It is evident that if tan a is 


5V 
greater than “| for that particular point, 


the conditions are stable, so that by 
changing the resistance for each point of 
the curve and adjusting the pressure ac- 
cordingly, any points on the curve may 
be obtained, which was the method adopted 
for obtaining Fig. 11. 

The impossibility of obtaining points 
between C and D is now apparent, for 
such a resistance would have to be used as 
would correspond to the line CD, on the 
diagram, and this necessitates a voltage 
so enormous as to be hardly within prac- 
tical limits. None of the other slopes, 
however, are so steep as to be impossible 
experimentally. 

Reactance of whatever kind inserted will 
have a precisely similar effect to resist- 
ance, so that a combination of resistant 
reactance, such as an impedance, may be 
used for the same purpose. This brings 
us to the following conclusion: The part 
of the curve lying between F and C is dif- 
ficult to obtain by the use of a constant- 
potential alternator and an _ ordinary 
transformer, because this combination pos- 
sesses so little impedance as to allow the 
current to pass rapidly from point B to 
point D,. 

Very different is the case of the induc- 
tion coil, which possesses, normally, so 
large an impedance that it is easy to get 
the whole of the curve from A almost 
to C. 

From these curves the conditions which 
are necessary for any particular type of 
discharge can be roughly deduced. In 
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subsequent references to the discharge we 
shall use the terms here adopted, and 
shall by this means refer each type to 
the corresponding portion of the curves 
in Figs. 8 and 10. With regard to the 
comparative effects of resistance, induct- 
ance and capacity it may be pointed out 
that so long as there is very little oscilla- 
tion in the circuit as between A and B, 
and between D: and D, resistance and re- 
actance act similarly, and may be either 
on the high-tension or low-tension side, or 
even in the spark-gap itself, as, for in- 
stance, an insulating cover to the termi- 
nals or an intervening sheet of insulating 
material. Between points B and C, how- 
ever, capacity and inductance play a very 
important part, as the discharge is main- 
tained very largely by resonance. These 
oscillating currents do not appear to any 
great extent on the low-tension supply 
side of the transformer, which is shown 
by the curves of high-tension and low-ten- 
sion volts (Fig. 9). 

Both the air-current in our apparatus 
and the magnetic field in that of Birke- 
land will have the same effect, so far as 
the form of the discharge is concerned, 
for they will tend to cause any small arc 
set up to travel rapidly at right angles to 
the field or along the line of the air 
stream. Consequently, the instant an arc 
is formed it travels away from the point 
of formation, under the influence of the 
air stream or the field, getting longer as 
it proceeds, and probably smaller in cross- 
section. This continues until it becomes 
of a length such as the terminal pressure 
will no longer support, when it is sud- 
denly extinguished, and another starts 
from the points. 

Across the points themselves with this 
form of discharge there always exists the 
blue line of the oscillating spark, which 
continually renews the arc thread. We 
have never seen a nitrogen flame without 
this blue oscillating discharge, the actinic 
power of which is well shown by the re- 
versal on the photographic plate. 

Naturally, the effect of the traveling of 
the threads is to increase the mean length 
of the discharge, so that the pressure 
across it likewise rises for a given current. 
It is clear from this that the effect of 
the air current or magnetic field is like 
that of inserting in the are circuit a 
resistance, and, indeed, the lower part of 
the curve becomes like that for a longer 
air-gap. As a result of this, to maintain 
such a discharge does not necessitate any- 
thing like the same amount of external 
resistance or reactance, as is the case with 
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a discharge of similar type without the 
air current. 

A full description of all the minute 
changes of color.of flame, of gases pro- 
duced, and of changes in frequency with 
change of blast pressure and of primary 
current, would take up far too much 
room in a paper such as this, but a very 
brief description will here be inserted in 
order to make the theories which follow 
more complete. 

When the current is very low the sec- 
ondary discharge consists simply of blnish 
sparks slightly bent to the air current. 
If the air current be raised, the voltage 
also rises and fewer sparks take the up- 
ward bent path. The addition of an elec- 
trostatic voltmeter across the points gives 
more blue sparks, which take the bent 
path (at low air pressure), and also gives 
a couple of thick, high-frequency dis- 
charges in parallel across the gap from 
the edges of the ribbon electrodes. 

With the voltmeter still attached, the 
discharge gradually changes as the air 
pressure is raised, till at the highest press- 
ures employed on the blast (ten pounds 
per: square inch, or 3.63 cubic feet per 
minute) the discharge consists of these 
two high-frequency oscillatory discharges 
only, no sparks being observed to take the 
bent paths. 

The gas given off all along with such 
arrangements is mainly ozone, and as the 
air pressure is raised the output of ozone 
increases, and the resulting gas comes off 
cooler. This discharge gives a marked 
oxygen spectrum. 

At a higher current (eight amperes or 
ten amperes in our primary) the dis- 
charge at low air pressures consists mainly 
of a purple flame, in which a few bluish 
sparks take place. The addition of the 
voltmeter makes the flame richer in color 
and the number and thickness of the 
sparks are increased. As the current of air 
is raised the flame gets smaller in size, 
the high-frequency current increases, and 
the voltage goes up. The gas given off 
never changes to ozone at the highest 
pressure we could use, the current being 
too large for this. It may, however, be 
said that with a current of five amperes 
in the primary, nitrous gases are given 
off at low air pressures; and that with 
no other change but the increase of vol- 
ume of air supplied, the discharge can 
be made gradually to change into one 
giving ozone by the time the pressure has 


reached the maximum of ten pounds per ° 


square inch. With unlimited available 
pressure, this would presumably always be 
nossible. 
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At the full-load current for our ap- 
paratus (namely, twenty amperes), the 
discharge is very hot and more of the 
character of a low-tension alternating- 
current arc; under these conditions the 
oscillatory frequency is very low, and the 
nitrous gases given off are rather weak. 
As the pressure of the air blast is raised 
from these conditions, the output of 
nitrous gases goes up; the color of the 
flame changes to a deeper and richer 
purple; and the temperature of the issu- 
ing gases goes down, while the oscillatory 
frequency and voltage steadily rise. The 
addition of the voltmeter raises the out- 
put, and this also gives a clearer and 
deeper-colored nitrogen flame. 

At high air pressures the flame becomes 
very stable looking and fierce. The addi- 
tion of a capacity at each stage of the 
discharge makes these characteristics much 
more prominent, the effect at any given 
current and air pressure, being, in fact, 
similar to an increase in the blast pressure 
in its effect, as shown by the following: 

1. It increases the oscillatory current 
flowing across the air-gap. 

2. It tends to make the discharge yield 
ozone if it does not already do so, and 
increases the output of ozone, if it was 
already giving ozone. 


[To be continued.] 
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Navy Department Supplies. 

The Bureau of Supplies and Accounts, 
Washington, D. C., will open bids on 
March 9 for the following electrical ma- 
terial: Twenty-two sets of controlling 
eppliances, for delivery at Boston, Mass. ; 
miscellaneous motors, 5,000 lamp sockets 
and six turbo-generator sets, for delivery 
at Brooklyn, N. Y.; miscellaneous motors 
for delivery at Philadelphia, Pa., and at 
Norfolk, Va.; eight transformers for de- 
livery at Charleston, S. C. 

Bids will be opened on March 16 for 
miscellaneous copper wire, for delivery at 
Puget Sound, Wash.; and on March 23, 
for twelve ammeters and eighteen volt- 
meters, for delivery at Mare Island, Cal. 
awe 
Growth of Membership, American Insti- 

tute Electrical Engineers. 

On February 1 of this year the mem- 
bership of the American Institute of 
Electrical Engineers consisted of one 
honorary member, 602 members and 
5,685 associates, making a total of 6,288. 
On February 1, 1908, these numbers were 
one, 568 and 4,832, respectively, or a 
total of 5,401. The increase in mem- 
bership during the year was thirty-four 
members and 853 associates. 
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New Wiring-Supplies Building Con- 
structed: by the General Electric Com- 
pany. 

Ever since the first commercially suc- 
cessful incandescent lamp was placed 
upon the market, the manufacture of 
wiring supplies, such as sockets, recep- 
tacles, cut-outs, switches, ete., has been 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


of modern fireproof construction, and is 
thoroughly equipped in every respect for 
this class of work. It is four stories in 
height, 400 feet long, eighty-five feet 
wide in its narrowest dimensions and has 
a total floor space of about 150,000 square 
feet. Reinforced concrete is used through- 
out in the construction. The interior of 
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These conditions will be appreciated by 
those who know that better work can be 
done and more accomplished when the 
surroundings are healthful and inspiring. 
A lunch counter on the third floor is a 
further convenience for the employes. 
This enables the operatives to lunch 
within the building if they do not desire 











Exterior of Wiring-supplies Department Building. 





Exterior of Porcelain Building. 


NEW WIRING-SUPPLIES BUILDING OF THE GENERAL ELECTRIC COMPANY AT SCHENECTADY, N. Y. 


a growing industry. It has kept pace 
with the many developments that have 
been made in the incandescent lamp, and 
today it is one of those branches of the 
electrical industry which may be classed 
as a distinct and separate art in itself. 
With the increasing use of electricity 
for heating and power purposes, the de- 
mand for wiring supplies has been further 
increased to such an extent that their 
manufacture has grown to be a business 


the building is equipped with a fire- 
extinguishing sprinkler system that ap- 
pears adequate for a wooden structure of 
equal size. All partitions are of rein- 
forced concrete and asbestos wood, so that 
a very small percentage of combustible 
material enters into its construction. 
General Electric enclosed arc lamps with 
large corrugated reflectors furnish a well- 
Cciffused light during the late hours of 


ihe day. At other hours ample natural 


to go to the other restaurants in the 
works. 
Electrically operated passenger ele- 


vators are located at each end of the build- 
ing. Freight is handled by a large elec- 
tric elevator located in the centre wing. 
Concrete stairways are provided near each 
elevator to give ready access to each floor. 

In an illustration herewith is shown 
the boxing and shipping department, oc- 
cupying the first floor. Freight cars may 





Shipping Floor. 


General Offices. 


NEW WIRING-SUPPLIES BUILDING OF THE GENERAL ELECTRIC COMPANY AT SCHENECTADY, N. Y. 


of large proportions and importance and 
one requiring a high standard of in- 
ventive and constructive skill. In order 
to meet the demand the General Electric 
Company has recently constructed at its 
Schenectady plant a specially designed 
building for the manufacture of wiring 
supplies of all kinds. 

The newly finished building is entirely 


illumination is afforded by numerous 
windows on each floor. 

All machinery within the building is 
driven by electric motors, the motors 
being connected directly to the machine 
in a great many cases. High ceilings, 
pure air, plenty of daylight and ample 
working space are the favorable condi- 
tions under which the employes work. 


be run from end to end of this floor and 
also to the centre wing in which the large 
freight elevator is located. This elevator 
is of sufficient capacity to carry the cars 
to any floor. 

A view of the mechanical department, 
which occupies the second floor, is shown 
on next page. This department contains 
large numbers of electrically operated ma- 
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chines, which are divided into several 
groups or divisions. Machines for the 
production of dies, tools, molds, etc., are 
grouped in one part of this floor, while 
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On this floor there is also 
a well-arranged tool room. 

The assembling department occupies 
the third floor. A view of one end of 


ing operations. 





A VIEW IN THE 


presses for punchings, metal casings, etc., 
ere placed together. Automatic screw 
machines also form a separate group. 
Miscellaneous machine operations, includ- 


MECHANICAL DEPARTMENT. 


this department is shown below. This 
floor is devoted entirely to the building 
up of the numerous parts into a complete 
and finished article ready for boxing and 





ASSEMBLY FLOOR. 


ing drilling, tapping, stamping, spinning, 
etc., are concentrated in another part of 
the room. A part of this floor is also di- 
vided off for polishing, dipping and plat- 


shipping, and has accommodations and. 


facilities for about 1,000 operatives. The 
assembling operations on this floor are 
also divided into several divisions. For 
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instance, sockets and receptacles are as- 
sembled in one section, and cut-outs and 
attaching plugs in another. The same 
may be said of fuse plugs, snap, push- 
button and small knife switches, enclosed 
and open-type fuses and distribution-cab- 
inet panels. Here also the sealing and 
pitching operations are performed. On 
this same floor the assembled devices are 
placed in boxes and labeled. 

The offices of the department are sit- 
uated on one end of the fourth floor. 
These include the offices of the managing 
engineer and his force of designing engi- 
neers, draftsmen, production clerks, and 
cost clerks. On this floor facilities are 
also provided for electrical and mechan- 
ical testing of the completed devices and 
for the production of models. A force 
of experienced model makers is engaged 
daily in making up preliminary models 
from which the molds, dies and tools are 
formed for the production of the finished 
articles. 

The productive capacity of the wiring- 
supplies building, if worked to what may 
be termed its maximum full-load output, 
would be about 1,500,000 separate and 
complete devices every week. This out- 
put represents a diversity of devices, such 
as key and keyless sockets and receptacles 
designed to meet every conceivable con- 
dition of service and for every variety 
of series and multiple lamps of all shapes, 
sizes and candlepower; automatic safety 
cut-outs, enclosed and open-type fuses, 
non-magnetic and magnetic blow-out 
types for all currents and voltages, and 
for use wherever automatic protection is 
required; surface snap switches of all 
capacities, with and without indicating 
features, for all classes of open and con- 
cealed wiring; flush-pocket, snap and 
pendent switches; also wall push-button 
types; and ceiling and_ knife-blade 
switches for every service with and with- 
out fuses. Cabinet-panel boards for all 
classes of wiring, and for all voltages and 
currents are also manufactured, together 
with attachment and connection plugs 
for lighting and heating service. 

Some idea of the operations involved 
and the labor and material required in a 
“rush week” output may be obtained 
when it is remembered that each device 
is made up of several materials, includ- 
ing porcelain, copper, brass, bronze, fibre, 
mica, etc., and each separate part is cre- 
ated from the crude material, and shaped, 
stamped, drilled, tapped and finished by 
appropriate processes and machinery. 
The numerous parts are accurately and 
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securely assembled together, and repre- 
sentative samples of each line are peri- 
odically tested for mechanical durability 
and also for electrical endurance under 
overloads which represent the very worst 
conditions of actual service. These tests 
are made so as to satisfactorily fulfill 
certain specifications of design and serv- 
ice, and also to secure the approval of 
the factory-inspection system. 

An exterior view of the buildings in 
which the porcelain and compound parts 
are made is shown on page 396. These 
buildings are directly opposite the wiring- 
supplies building, and only a few hun- 
cred feet distant. This is a great con- 
venience, as it enables porcelain and 
compound parts to be transferred to the 
wiring-supplies building as quickly as 
they are needed. 

In this connection, it is interesting to 
review the early history of the manufae- 
ture of wiring-supply devices, and to con- 
template the smooth end unhindered 
progress of the early manufacture of these 
devices, and their freedom from compe-~ 
tition and from the examination and 
scrutiny of the city and insurance in- 
spectors. 

The first commercial lamp socket was 
designed and used about thirty years ago. 
It was cylindrical in form and made of 
cherry wood. Two metal contact strips, 
diametrically opposite each 
other, made contact with two similar 
strips on the lamp base. A few years 
later the present screw-shell form of con- 
tact was invented and proved such a sim- 
ple and effective means of conducting the 
current to the lamp, at the same time 
securely holding the lamp within the 
socket, that it has remained to the pres- 
ent time the accepted standard method 
of attaching lamps, attachment plugs and 
fuse plugs to sockets, receptacles and 
plug cut-outs. 

At the period referred to receptacles, 
cut-outs and switch bases were also made 
of cherry or apple wood. It was, of 
course, quite natural that the early de- 
signer of wiring devices should have se- 
lected wood as the most suitable material 
from which to make the bodies and bases 
of these small fittings. Wood of all vari- 
eties was everywhere available at small 
cost. Other materials which have since 


arranged 


replaced wood for these details were not 
then considered within the reach of man- 
ufacturers in quantities and price that - 
would compare with wood, especially as 
wood was capable of being easily ma- 
chined and shaped to any desired form, 
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and filled, treated and protected to meet 
any peculiar conditions of service. 

During the year 1883, however, slate 
and porcelain were applied to commercia) 
forms of lamp fittings, and have now for 
some time replaced wood, with its serious 
disadvantages of warping, splitting and 
carbonizing under high temperatures. 
Pe 
The Tungsten Campaign of the Citizens’ 

Company at Montgomery, Ala. 

The Citizens’ Light, Heat and Power 
Company, of Montgomery, Ala., has re- 
cently taken hold of the tungsten-lighting 
proposition, and, starting about Decem- 
ber 15, in a whirlwind campaign, assisted 
by a corps of lighting experts under the 
direction of E. C. Bacon, it has installed 
more tungsten lamps in the city of Mont- 
gomery than have been placed in any 
similar city in the United States in an 
equal period of time. In addition to the 
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high-grade lamp, such as the tungsten, 
with the service furnished by the Citi- 
zens’ company, it was more to their ad- 
vantage to use lights on a meter than 
on a flat rate. This has resulted in the 
company’s not only getting from such 
customers a better rate for the maximum 
demand of lamps installed, but has also 
secured for it the elimination of much 
waste by causing customers to turn out 
their lights when, not needed, whereas 
many customers would burn the flat-rate 
carbon-filament and are lamps from fif- 
teen to twenty-four hours a day. 

The net results to the company have 
been to convert flat-rate consumers to a 
meter basis, thereby eliminating much 
unnecessary burning of lights, and to re- 
duce the capacity demand by substituting 
sixty-watt tungstens for thirty-two-can- 
dlepower carbon lamps, thereby prac- 
tically increasing the capacity of its plant, 
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TUNGSTEN-LAMP LIGHTING OF THE CITIZENS’ LIGHT, HEAT AND POWER COM- 
PANY, MONTGOMERY, ALA. 


installation of tungsten lighting units in 
various mercantile establishments, ranging 
from large department stores, clothing 
establishments, cafés and drug stores, to 
sidewalk fruit stands, the Citizens’ com- 
pany has made an exhibition of sidewalk 
illumination of tungsten units that is un- 
equaled, it believes. In the main busi- 
ness block of the city, where the company 
has all but four stores as its customers, 
there is installed in front of each store 
five 100-watt tungsten units. 

The Citizens’ company. has put out its 
tungsten lighting units exclusively on a 
meter rate, replacing flat-rate carbon-fil- 
ament and are lamps. At the beginning 
of this campaign with tungsten lamps 
practically all of what would otherwise 
have been the most profitable business 
was on a flat rate which was extremely 
low, owing to the competitive conditions 
existing in Montgomery. The flat-rate 
consumers were shown that, by using a 


lines and transformers. With its meter 
consumers it has greatly increased their 
satisfaction, by giving them more and 
better quality of light for the money they 
were paying, and has so pleased all of 
its customers that sidewalk illumination, 
such as shown in the photographic re- * 
production, is being indulged in by cus- 
tomers whose bills are being increased 
rather than decreased by tungsten instal- 
lations. 

The Citizens’ Light, Heat and Power 
Company began business June 1, 1904, 
being organized by a number of repre- 
sentative merchants of Montgomery, with 
Alex Rice as president and P. R. Whiting 
as manager. The Citizens’ company has 
a modern compound condensing steam 
plant, located on the railroad and river, 
enabling it to obtain economical handling. 
of coal and an abundance of cheap water 
for condensing purposes. 








“February 27, 1909 


Special Slide-Rules for Electrical 
Engineers. — 

The slide-rule has become an indis- 
pensable companion of the technical man, 
since it makes possible a saving in time 
and mental energy required in mathe- 
matical calculations that is attainable in 
no other way. Since the slide-rule is but 
an assemblage of logarithmic scales, vari- 
ous arrangements of it have been con- 
trived for the solution of speciai prob- 
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This is secured by having the four 
variables, J, 1, a and e marked on four 
scales, as shown in the illustration, two 
of which are carried on the movable slide, 
and the other two above and below on the 
stationary ways. One of these scales is 
shifted, so that the factor K enters into 
the operation with the setting of the 
slide. 

Suppose we are given the current, in 
amperes, and the cross-section, in square 
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upper scale is marked distance in feet, 


the two scales on the slide represent volts 
lost on the line and current in amperes, 
respectively, and the bottom of the rule 
comprises a composite scale, giving areas 
cf wires in circular mils, diameters in 
mils, and sizes of wire in the B. & S. 
gauge. Thus the bottom of the rule is 
really a very compact and useful wiring 
table. The logarithmic arrangement of 
the B. & S. gauge is shown by the uni- 
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THE NESTLER SLIDE-RULE FOR WIRING CALCULATIONS. 


lems. Among these special forms of 
slide-rule are two that have been de- 
vised recently for the use of electrical 
engineers in wiring calculations. 

THE NESTLER SLIDE-RULE. 


In a recent number of the Elekiro- 
technischer Anzeiger there is described a 
rule designed particularly for facilitating 
electrical calculations that was lately put 
on the market by the firm of Albert 
Nestler, of Lahr, in Baden, Germany. 
However, the use of this rule is not lim- 
ited to purely electrical computations, for 
it may be applied to the whole technical 
field. 

The distinct feature which the new 
slide-rule offers is the solution of prob- 
lems relating to electrical conductors in 
a rapid and simple manner. These cal- 


in feet. 
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THE WOODWORTH 


culations comprise chiefly the solution of 
the formula: 
li 
K=— 
ea 
in which / is the length of the conductor, 
in metres, i the current strength in am- 
peres, ¢ the voltage drop, a the cross- 
sectional area, in square millimetres, and 
EK is a constant depending upon the ma- 
terial. The solution of the equation usu- 


ally consists in determining one variable 
when the other quantities are given. 
With the ordinary slide-rule this opera- 
tion is possible only by performing a 
number of movements and placings, while 
_ the new rule requires only one setting. 


millimetres, of an electrical conductor. 
Put one number under the other. On 
the other two scales we can then read the 
corresponding voltage drop for any length 
of conductor. All similar operations are 
performed in the same manner, since in 
the case of three given values the fourth 
is obtained from a single setting, or, in 
the case of two values given, the other two 
can be found opposite each other. 

The two upper scales, as in the com- 
mon slide-rule, may be used to carry on 
the multiplication and division of ordi- 
nary quantities. Both divisions consist 
of a scale divided from 0.1 to 1,000, se- 
curing, although with possibly less pre- 
cision in the result, a better indication 
of the position of the decimal point. 

Besides these advantages, the new rule 


WOOOWORTH OEMONSTRATION RULE. 


DEMONSTRATION 


also has an improvement, useful in many 
other branches besides electrical, in hav- 
ing the reverse side of the slide marked 
to be direct reading for the second, third 
and fourth powers, as well as the square, 
cube and fourth roots. . 

THE WOODWORTH SLIDE-RULE. 

A slide-rule, independently designed, for 
similar purposes has been provided by 
Prof. P. B. Woodworth, professor of 
physics and electrical engineering at 
Lewis Institute, Chicago, for the use of 
his students of electrical engineering 
during the past year. , 

The rule is particularly serviceable for 
wiring calculations, for which purpose the 


form spacing of the wire sizes on the 
bottom. 

In operation the rule is much like the 
Nestler rule, described above, except that 
there is given, not merely the cross-sec- 
tion of the wire, but its diameter and 
size as well, all values corresponding to 
American copper-wire practice. The 
wire scales are related to the upper scales 
on the basis of 10.7 ohms as the mil-foot 
resistance of copper. The number of 
feet per ohm is indicated approximately 
by the number of circular mils less one 
cipher. The two upper scales can be 
used for ordinary multiplication and di 
vision. Otherwise the rule is free from 
auxiliary mathematical scales. 

The rule as shown is made up in pocket — 
size of six-inch length. It is printed 
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on bristol board, and can be readily 
mounted and shellacked. The bristol 
board itself may be folded so as to make 
a handy rule. While these rules are not 
claimed to be highly accurate, they have 
been found a very convenient practical 
working tool. Anyone sending his name 
and address to Lewis Institute will be 
furnished a copy of the rule shown, with 
the compliments of Professor Wood- 
worth and of Lewis Institute. This rule 
is also made in standard slide-rule length. 
Professor Woodworth has also contrived a 
slide-rule arranged for facilitating calcu- 
lations involving volts, amperes, ohms, 
megohms and watts. 
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New Electric Plant at Tuskegee 
Institute. 

The present electric plant of the Tus- 
kegee Institute, Tuskegee, Ala., has served 
during ten years’ successful operation, 
but since its installation the school has 
undergone a period of very rapid and ex- 
tensive growth, and consequently the de- 
mands now made upon the plant by the 
lighting system greatly exceed the capac- 
ity. The school is, therefore, the 
point of making a new and much larger 
installation, which, it is intended, shall 
not only take care of the present overload 
demand of the lighting service, but shall 
also be prepared to handle the rapidly 
growing load resulting from extensive 


on 


additions to the school in the form of new 
buildings, the extension of the school 
village of South Greenwood, and the in- 
stallation of induction motors for power. 

The motor installation is to relieve the 
very uneconomic conditions under which 
motive power is transmitted for the vari- 
ous mechanical industries taught in the 
school. The machinery used in this con- 
nection is now driven by small steam 
engines, which are separated from their 
source of steam supply by distances vary- 
ing from 150 to 277 feet. Great loss of 
energy is experienced in transmitting the 
steam, by means of underground conduits, 
from the boiler house to the several en- 
gines. Again, useful heat is lost in the 
exhausts of these shop engines, for they 
are so widely separated as to make the 
collection and use of their exhausts im- 
possible. 

The complete new installation is to 
consist of two 200-kilowatt, sixty-cycle, 
1,140-volt alternators, of the revolving- 
field type, direct-connected to two 300- 
horsepower, angle-compound steam en- 
gines, and eleven three-phase induction 
motors, varying from three to twelve 
horsepower, respectively. The alternators 
are to have the neutral points of their 
Y windings brought out to a fourth bind- 
ingpost, in order to take care of the un- 
balanced load which will result from the 
lighting system. 

For supplying the lighting load, the 
voltage of each phase, 1,140 volts, is 
stepped down to 220 volts on the low- 
potential side, and taken through a three- 
wire system to the 110-volt incandescent 
and are lamps. For supplying the mo- 
tors, three-phase transformers step down 
to 220 volts at the motor leads. 

It is estimated that an annual saving of 
twenty per cent in the cost of running ex- 
penses will result from this installation. 
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The Suction Ash Conveyor of the Ar- 
mour Glue Works, Chicago. 

After more than a year’s operation, 
during which the conveyor apparatus has 
been in constant service, the suction ash- 
handling system of the Armour Glue 
Works at Chicago has so completely 
earned the favor of the officials of the 
plant that Armour and Company have 
purchased three other installations of a 
similar character. 

The conveyor system is operated by the 
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through the conveyor pipe up to the top 
of the separator and storage tank. Be- 
fore reaching the expansion chamber the 
ashes are moistened by a water spray 
which coheres the fine dust particles. 

In the separator or expansion chamber 
the velocity of the air current is greatly 
diminished, allowing the entrained mate- 
rial to drop to the bottom of the tank, 
which also serves as a storage bin. The 
storage tank is fitted with a discharge 
gate for loading into ash cars directly. 











DARLEY SUCTION ASH CONVEYOR AT 


suction from a motor-driven blower, tak- 
ing the ashes directly from the pits be- 
neath the boilers and delivering them to 
a hopper ready for dumping into cars. 
An 
clearly illustrates the operation of the 
system. The ashes are raked into the 
intake funnels directly in front of the 
ash doors of the boilers at the right of 
the sketch. Caught in the strong suc- 
tional draft caused by the several ounces 
of negative pressure produced by the mo- 
tor-driven exhauster, the ashes are drawn 


accompanying sectional diagram 


ARMOUR GLUE WORKS, CHICAGO, ILL. 


From the top of the expansion chamber, 
and behind the incoming ash nozzle, a 
larger air suction pipe is taken to the 
exhauster, which is a motor-driven blower 
discharging into a stack. 

The Armour Glue Works installation 
has a capacity of 400 pounds of ashes per 
minute. The entire output of ashes, 
which is the product of about 300 tons 
of Illinois coal burned per day, is han- 
dled in three hours by one man. The 
main line carrying the ashes to the sep- 
arator is of ten-inch cast-iron pipe with 
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two openings in front of each stoker in 
the tunnel under the boiler-room floor. 
The displacement in the separator is pro- 
duced by a thirty-three-cubic-foot Root 
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These 
wearing backs last from ten to eighteen 
months and are quickly replaced when 
worn out, without interfering with the 


inches thick, made of hard iron. 





AIR DISCHARGE PIPE 


EXMAGSTER 


he 
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blower belt-driven by a Crocker-Wheeler 
motor. The discharge from the blower 
is delivered into one of the smokestacks, 
which acts to a large extent as a muffler 
for the sound produced by the operation 
cf the blower. 

As has been shown, the suction con- 
veyor does away entirely with moving 
parts.. Every part is stationary save the 
motor and exhauster, and with these the 











DARLEY SUCTION ASH CONVEYOR AT 
ARMOUR GLUE WORKS, CHICAGO, ILL. 


ashes do not come into contact. A great 
advantage is the slight headroom required 
to install this conveyor. When not in 
use, a cast-iron cover is placed over the 
ash intakes. The size of the intake open- 
ing is slightly smaller in diameter than 
that of the pipe line, so that any piece 
of material that passes the opening will 
be conveyed freely through the pipe. 

As the hardest wear comes at the turns, 
a patented split elbow is used having an 
interchangeable wearing back, about three 


working of the conveyor. The high air 
velocity in the centre of the pipe tends 
io lift the ashes away from the sides, ac- 
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The ash conveyor system at the Armour 
Glue Works was installed by the Eco- 
nomic Engineering and Construction 
Company, Monadnock Block, Chicago, of 
which the patents for suction conveyors 
are controlled by the Darley Engineering 
Company, New York, Pittsburg and Chi- 
cago. 

re 
Holiday Lighting Display at Denver. 

Among the many attractive and ap- 
propriate lighting displays in Denver, 
Colo., during the holidays was the roof 
sign of the Denver Gas and Electric Com- 
pany, especially erected for the occasion, 
which is shown in the accompanying night 
photograph. The letters were brought 
out in red and green, presenting an effect 
that was very artistic. The four corners 
of the border were composed of holly 
leaves which the night picture fails to 
show adequately. The arches 
over the windows were also in the green 
and red effect and gave strength to the 
general display. A unique feature was 
the roof ornament on the corner of the 
This was an Egyptian vase of 


various 


building. 





HOLIDAY SIGN 


counting for the slight wear on the pipe 
itself. There is no corrosion of the con- 
veyor pipe, as the rush of air keeps it dry 
under any or all conditions of tempera- 
ture. 


ERECTED BY THE DENVER 


GAS AND ELECTRIC COMPANY. 


conventional design, from which steam 
was allowed to escape at night, giving the 
appearance of dense smoke rising from 
an incense brazier. 
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American Institute of Electrical En- 

gineers. 

The 234th meeting of the American 
Institute of Electrical Engineers was held 
in the Engineering Societies’ Building, 
New York city, Friday evening, February 
19, President Louis A. Ferguson in the 
chair. Secretary Pope announced that 
at the meeting of the board of directors 
held on Friday afternoon, there were 
eighty-eight associates elected, and Stan- 
den Leonard Pearce, of Manchester, Eng- 
land, was transferred to the grade of 
Member. 

Owing to the severe illness of Dr. 
Steinmetz, he was unable to be present, 
and his paper, entitled “Prime Movers,” 
was abstracted by Ernest J. Berg. A 
portion of this paper is presented on other 
pages of this issue. 

Commenting on the paper, President 
Ferguson said that there had probably 
been more done in the last five or six 
years in the development of prime movers 
than hac been accomplished in the pre- 
vious twenty years. 


since the larger steam-turbine power 


houses were completed in this country.-— 


At that time there were four turbines in- 
stalled. Thirty das ago there was begun 


the dismantling of the first of thesefgur.- 


turbines. While this is a very short pe- 
riod of time in which to have had this 
turbine installation in use, it bears out 
what Dr. Steinmetz says, that the 


omy of the present turbine compared with 


that .of those which were installed six 
years ago has so improved that it pays 
the; company to scrap the older turbine 
and put in the new. , 


It is now six years | 
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tion of waterpower companies. It was 
his idea that such a tax would prove a 
handicap and a burden, and would re- 
tard the development of hydroelectric 
plants. He mentioned the conditions ob- 
taining in the development of a water- 
power, and showed how, when all the 
factors were taken into consideration, it 
was rarely the case where a waterpower 
could actually compete with steam and 
show any considerable profit, although 
ordinarily the conditions appear to be in 
its favor. 

In closing the discussion, Mr. Berg em- 
phasized some of the interesting points in 
Dr. Steinmetz’s paper, and stated that, 
in his opinion, the membership was to be 
congratulated upon having secured such 
a valuable analysis of the characteristics 
of prime movers. 

President Ferguson called attention to 
the annual dinner of the Institute, which 
will be held at the Hotel Astor, New 
York city, on March 11, celebrating the 
twenty-fifth anniversary of the founding 
of the Institute. 

The March meeting will be held on the 
following. evening, March 12, at which 
time there will be a discussion on the 
subject of industrial power. At the April 
regular meeting there will be a paper 
presented by the Committee on High- 
Tension Transmission, and there will be 
a special meeting on April 28, the ar- 


.. rangements for which are in charge of 


the Educational Committee. 
ede 
Electrics in 1909 Gliddcn Tour. 








In an effort to introduce the electric 
touring automobile into the Glidden tour 


The discussion was opened by Chiiliiemeer 34909, Oliver P. Fritchle has asked 


E. Lucke, professor of mechanical engi- 
neering at Columbia University, who crit- 
icized rather sharply Dr. Steinmetz’s ex- 
position of thermodynamics in his paper. 

David B. Rushmore said that inigiiaw 
cussing the rated capacities of differén 
types of prime movers, an unqualified 
statement with regard to the engine efft 
ciency was misleading, in that, while one 
machine might be considerably more eco- 
nomical or efficient in operation thang 
other, the attendant expenses for mainte- 
nance and depreciation might entirely 
outweigh the advantages of the more effi- 
cient machine. 

The discussion was continued by Henry 
Longwell, assistant vice-president of the 
Westinghouse Machine Company, and by 
J. B. Taylor. 

Calvert Townley called attention to the 
suggested legislation looking to the taxa- 





for formal entry of the automobiles man- 
ufactured by the Fritchle Automobile and 
Battery Company, Denver, Colo., of which 
he is president. 


akeeMar.s, Fritchle only recently returned 


de Gp te 


from a-trip of 2,140 miles -between Lin- 
coln, Neb., and New York City in one of 
the 100-mile Fritchle electrics, averaging 
ninety miles a day on the trip via the 
Alleghany Mountains. Part of the route 


j,..0£ the transcontinental tour followed the 
“Glidden course of 1908. 


The run was 
made in the winter, starting October 31, 
encountering rain, snow and some of the 
worst of roads. The course was via Chi- 
cago, Toledo, Pittsburg, over the Alle- 
ghanies to Johnstown, Bedford Springs, 
York, Philadelphia to New York city, 
thence returning via Philadelphia, Wil- 
mington, Del., and Baltimore to Washing- 
ton. 
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’ The Market Value of a Waterpower 
Plant. 

The value of a waterpower electric 
plant, says Charles T. Main, a mill engi- 
neer of Boston, varies extremely with 
different conditions which govern the first 
cost, and with the character of the work 
done. The effect of the head, length of 
dam, length of canal, distance from canal 
to river, etc., increase or decrease the cost 
of construction. Very much better work 
is done in some places than in others, 
which increases the value and decreases 
ihe depreciation, so that no general rule 
can be given to cover all cases. The plant 
must be considered not alone, but in con- 
nection with the privilege, each being de- 
pendent upon the other, and each affecting 
the value of the other. 

For the waterwheels themselves, ac- 
cording to the same authority, the average 
life of the wheel is probably about twenty- 
five years, while the casing might be al- 
lowed to outlive two wheels. Iron or 
steel penstocks, if given care, should last 
probably 100 years, but wooden feeders 
underground will not last fifty years. 
Wooden flumes, gates and racks which are 
exposed to the weather, will last about 
twenty years. Stone dams, if .properly 
designed and well built, will last for hun- 
dreds of years. 

The market value of the wheels would 
depend somewhat upon their efficiency, 
independent of their physical condition, 
for it might pay to replace them, if water 
is expensive, by wheels of higher efficiency. 
The vertical wheels with bevel gears will 
not produce as much net horsepower per 
cubic foot of water as horizontal wheels; 
with the horizontal extra expanse and 
danger of breakage of gears is avoided. 
ede 
Chicago Telephone Company Aids Em- 

ployes’ Insurance Plaz. 

The Chicago Telephone Company has 
announced the formation of a benefit as- 
sociation for its 8,000 employes. The 
company will contribute toward the bene- 
fit an amount equal to fifty per cent of 
all amounts paid in by members. Any 
employe is eligible for membership. 

The monthly dues and the benefits 
paid vary according to the rate of wages 
of the member; for example, an employe 
receiving $60 a month will pay dues of 
sixty cents a month, ‘and in case of sick- 
ness for a period of not exceeding six 
months will receive from the association 
a benefit of $1.20 a day. 

In case of such employe’s death, the 
beneficiary is paid $120. 
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New Single-Process Copper-Smelting 
Furnace Declared Success. 

According to dispatches from Salt Lake 
City, Utah, the copper bullion turned out 
from a single-process farnace, constructed 
for commercial purposes, promises to 
“revolutionize” the world’s smelting in- 
dustry. The Edward Fink furnace, near 
the Boston Consolidated milling plant, at 
Garfield, built as an experiment by Sam- 
uel Newhouse, has been declared an un- 
qualified success. Pure copper is rolled 
smoothly out of the furnace from a ridic- 
ulously simple process, it is said. When 
the trial run was made, the nominal ca- 
pacity of the furnace being 100 tons a 
day, it was run at the rate of 150 tons, 
without a hitch. 

Ability to turn out copper matte from 
a plant costing $12,000 has already been 
demonstrated, it is thought, but this was 
the first production of blister copper. 

Matte carrying sixty to eighty per cent 
copper was turned out repeatedly in half 
an hour from the time the Boston Con- 
solidated concentrates were fed into the 
furnace. Edward Fink. of New York, 
the inventor, asserts that bullion can be 
made with equal facility, and expert smel- 
ter men present at the tests are reported 
to have declared the process a commercial 
success. The new process reduces the 
cost of smelting copper to twenty-five per 
cent of the expense by the old methods. 

Samuel Newhouse, who financed and 
controls the process, has announced that 
a plant will be installed immediately on 
the property of the Newhouse Mines and 
Smelters Company, in Beaver County. 

Mr. Fink gives this explanation of his 
invention : 

“Tn the ordinary blast-furnace smelting, 
as conducted before the advent of the so- 
called smelting process, it was customary 
to roast the ores in order to remove the 
excess of sulphur, which operation was 
necessary to produce a matte of sufficient 
richness for further refining. The fuel 
value of the sulphur given off in roasting 
the ore was absolutely lost. In the pyritic 
process which has of late years assumed 
deserved prominence the ores are fed into 
the blast furnace in their crude state, en- 
abling the utilization of considerably more 
sulphur as fuel than in the old method 
of smelting, the matte produced, however, 
being much lower in grade than when 
the ore was previously roasted. 

“This low-grade matte is again put 
through the furnace, and the operation 
manipulated in such a manner as to burn 
off considerably more sulphur, finally pro- 
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ducing a product of the required grade of 
richness. The tuyere zone of the fur- 
nace—where the air blast is introduced— 
is where the smelting takes place, and is 
the only portion of the furnace where any 
sulphur is utilized as fuel. Above this 
zone the sulphur is only volatilized, and 
escapes from the top of the furnace. 

“Tt occurred to me that if it were possi- 
ble to retain the molten matte in the 
tuyere zone for any desired time, it would 
be possible to obtain a product of any 
desired concentration. To accomplish this 
end it would be necessary to construct a 
furnace differing considerably from those 
now in common use, and to meet this end 
the Fink furnace has been designed. 

“In the Fink furnace, coal, oil, «har- 
coal, or sawdust may be used, the heat ob- 
tained being augmented further, where 
the ores carry sulphur, by the combustion 
of this element in the furnace. In many 
instances, when once the smelting opera- 
tion is under way, the sulphur alone is 
capable of supplying most of the heat re- 
quired for smelting. 

“The plant at Garfield consists of two 
barrel-shaped receptacles, capable of re- 
volving at different speeds and in opposite 
directions. The fuel is blown into one 
and the flame is returned into the second 
furnace. While the charge in the first 
furnace is being smelted and refined, the 
charge in the second furnace is roasting, 
the heat being supplied from the gases 
escaping from the first furnace. The con- 
struction of the furnace allows of a besse- 
mer smelting as well as refining opera- 
tions and the crude ore charged into the 
furnace is discharged as a finished product 
—blister copper. 

“Fresh ore is fed into the furnace 
either continuously or intermittently, be- 
ing introduced into the bath of molten 
slag and matte, causing the fine particles 
to fuse immediately, thus preventing their 
escape as fine dust. The revolving of the 
furnace hastens the smelting action very 
materially and makes possible the bes- 
semerizing operation in it.” 
oma 
The Budapest News-Telephone System. 

The news-telephone system, which has 
been in successful operation in the capital 
of Hungary for several years past, is 
owned and managed by a private cor- 
poration. The annual subscription, $7.31, 
paid quarterly in advance, entities the 
subscriber to two receivers and the full 
service of news, music, etc., the sub- 
scriber to pay the expenses of installation 
and removal, generally about $8.50. The 
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service begins at 8:55 a. m., when a 
buzzing noise, loud enough to be heard 
across a large room and lasting for fif- 
teen seconds, announces the correct time. 
At 9:30 the day’s programme of impor- 
tant events is announced; that is to say, 
the ceremonies, lectures, plays, races, etc. 
At 10 and 11 o’clock stock quotations and 
general news items are given. 

At noon comes a second announcement 
of the correct time, followed by parlia- 
mentary news and general items of in- 
terest. At 12:45 stock quotations come 
from the local, Vienna and Berlin ex- 
changes, and general news. At 2 o’clock 
more parliamentary and general news is 
given, and at 3 p. m. the closing prices 
of stocks, meteorological forecast, local 
personals and small items, and in winter 
the skating 
places. 


condition of the various 
At 4 p. m. court and miscel- 
laneous news, and from 4:30 to 6:30 
military music is heard from one of the 
In the evening 
the subscriber may choose between the 
royal opera or one of the theatres, and 
later music by one of the tzigane orches- 
tras. ° 


great cafés or gardens. 





eee 
Annual Dinner, American Institute of 
Electrical Engineers. 





Great interest is being taken by mem- 
vers of the American Institute of Elec- 
irical Engineers in the Anniversary Din- 
ner at the Hotel Astor, March 11, cele- 
brating the close of the first quarter of 
a century of the Institute’s existence. 
There is already every evidence that there 
will be a record attendance. Owing to 
the difficulty in taking care of so many 
persons, it is requested that members, in 
iiling their notifications, will designate 
with whom they would like to sit, making 
up complete tables of eight or ten per- 
sons. Table allotments will be made as 
rapidly as these requests are received, the 
location of the tables being determined 
by ballot. It is evident, therefore, that. 
those who apply first will be best treated. 
In connection with this dinner, the Coun- 
cil has made preparation for a special 
certificate of congratulations, which will 
be given to each of the charter members,. 
of whom about thirty are now living, out 
of. the total membership of 6,200. Each 
of the branches and the sections has been: 
requested to have a special representative 
in attendance, and the various sister so- 
cieties are to be officially represented on. 
this occasion. 
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SIMPLE ALTERNATING-CURRENT TRACTION 
IN EUROPE IN 1908. 

The general principles of alternating- 
current traction and the various systems 
employed in Europe at the present time 
are described and a list of the installa- 
tions so far made is given. The Siemens- 
Schuckert Works have equipped ten lines, 
the most important of which are the Mor- 
nau-Oberammergau Railway, 25.6 kilo- 
metres in length; the Midland Railway, 
thirty-eight kilometres, and the Oranien- 
burg Railway, twenty kilometres. The 
Westinghouse system is applied on nine 
lines, among them those between Bargamo 
Valle-Brembana, thirty kilometres ; Rome- 
Civita Castellana, fifty-four kilometres, 
Tergnier-Anizy, thirty-two kilometres; 
Storaengen-Wik, Sweden, thirty kilome- 
tres, and the Lyon tramway, thirty kilo- 
metres. The Oerlikon Company has fur- 
nished the equipment for the Seebach- 
Wettingen line, 19.5 kilometres; the 
Magra Valle line, twenty-seven kilome- 
tres, and the Jarfva-Tombteboda line. 
The Allgemeine Elektrizitits Gesellschaft 
has equipped five lines, the longest of 
which are those at Niederschoeneweide, 
twenty-five kilometres; Stubaital, 18.2 
kilometres; Borinage, twenty-five kilo- 
metres; Blankenese-Ohlsdorf, 26.5 kilo- 
metres. The results obtained with the 
Oerlikon and Schuckert-Siemens systems 
are such that the problem of heavy elec- 
tric traction is considered as solved in 
every respect, especially as regards meas- 
ures to be adopted for preventing disturb- 
ances to telegraph and telephone lines.— 
Translated and abstracted from L’Indus- 
trie Electrique (Paris), January 10. 

e 
THE FIXATION OF ATMOSPHERIC NITRO- 
GEN. 

Dr. Schoeneherr, of Kristianssand, de- 
livered a lecture before the Electrotech- 
nical Association of Berlin last month on 
the process of the Badische Anilin & 
Soda Fabrik for the manufacture of 
nitric acid and saltpeter from the nitro- 
gen of the atmosphere. The characteris- 
tic of the process is an original method of 
electrically burning the nitrogen in simple 
tube-shaped furnaces, which gives con- 
siderably better results than the well- 
known Birkeland magnetic furnace. Not 


only is the efficiency higher, but the con- 
centration of the nitrous gases obtained 
is greater, which materially facilitates the 
absorption. Since more than a year 
nitrate of sodium is, being manufactured 
in an experimental factory at Kristians- 
sand. A combination has been effected 
between the Badische Anilin & Soda 
Fabrik and the owners of the Birkeland 
patents, as it was of advantage to the 
Norwegian concern to secure the rights 
of the better process of the former com- 
pany, which, in turn, hopes to gain ad- 
vantages from the cheap Norwegian 
waterpowers. The two companies are now 
exploiting the waterfalls of the Rjuken, 
which are capable of furnishing 240,000 
horsepower. The power station is to be 
built in two sections; the first half is to 
be put in operation in 1910. The exist- 
ing factory of the nitrogen company at 
Notodden, which operates under the 
Birkeland process, is to be enlarged and 
the furnaces of the Badische Anilin & 
Soda Fabrik are to be employed.—Ab- 
stracted and translated from Elektro- 
technischer Anzeiger (Berlin), January 
£8. 
< 
PLAN OF UTILIZING THE WATERPOWERS 
OF THE RHONE. 

A plan for utilizing the waterpower of 
the Rhone has been worked out by Messrs. 
Blondel, Harlé and Maehl, and submitted 
to the “White Coal Commission” for ex- 
amination. It consists in uniting all the 
rapids of the Rhone between the Swiss 
frontier and the village of Genissiat, 
about twenty-two kilometres from the 
frontier, into a single fall seventy metres 
high. The project, considered in its 
general aspects—a fall seventy metres in 
height, a capacity of 240,000 kilowatts, of 
which 120,000 are to be transmitted a 
distance of 450 kilometres to Paris at a 
tension of 120,000 volts—has at the pres- 
ent time not its equal in the world. Fol- 
lowing are the general conditions, under 
which the plan has been conceived: After 
leaving the Lake of Geneva, the Rhone 
traverses a deep and narrow valley for a 
distance of some fifty kilometres, of which 
about twenty-five kilometres are on French 
territory. The slope of the river in these 
twenty-five kilometres is about seventy 


metres. The plan contemplates tie clos- 
ing of the valley toward its end, where 
the fall is to be utilized, by a very high 
dam The generating station wouid be 
erected at the bottom of the valley below 
the dam. The work would also include 
the construction of a canal capable of 
supplying 1,250 cubic metres of water at 
a velocity of three metres per second. 
The water would be conducted to the 
power stations on the left bank of this 
canal, to three groups of turbines of eight 
units each. The erection of the dam 
would transform the entire upper valley 
of the Rhone into a storage lake 332 me- 
tres in depth and of a surface of 380 
hectares. It is proposed to adopt three- 
phase current of twenty-five periods for 
transmission to Paris. The preliminary 
work and building of the installation 
would probably require about seven years. 
Its first cost is estimated at about 80,000,- 
000 francs ($16,000,000), the annual 
fixed charges, maintenance and operating 
costs at 7,750,000 francs ($1,550,000), 
and the earning capacity at over 15,000,- 
000 francs ($3,000,000). The members 
of the White Coal Commission think that 
the cost of construction would probably 
be nearer 100,000,000 francs ($20,000,- 
000).—Translated and abstracted from La 
Lumiere Electrique (Paris), January 9. 
« 
CARBORUNDUM. 


At a recent meeting of the Society of 
Civil Engineers of France, L. Baraduc- 
Muller delivered an interesting lecture 
on the subject of carborundum. The 
formation of this substance occurs more 
frequently than is generally supposed, for 
instance, in the manufacture of calcium 
carbide and in incandescent-lamp fila- 
ments. The discovery of this body es- 
caped certain chemists who had it in their 
hands years before it was officially an- 
nounced. The Frenchman, Schutzen- 
berger, was the first to be aware of its 
existence, when he isolated it in 1892 in 
the amorphous state during researches 
having another purpose. The author then 
traced the different phases of the dis- 
covery of erystallized carborundum which 
was made by the American, Acheson, and 
described in detail the operation of an 
industrial carborundum furnace. The 
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Carborundum Company of America, 
which in 1894 manufactured forty-five 
tons and sold twenty-five thereof, is now 
producing 4,500 tons of carborundum an- 
nually. In referring to the physical prop- 
erties of this substance the author dealt 
with its uses as an abrasive and de- 
scribed the manufacture of grindstones 
and their testing, as well as the new 
use of carborundum for making non- 
slippery and absolutely indestructible 
sidewalks. As to its heat-conducting 
property, a recent investigation has 
shown that it is five times greater than 
that of other clay products. As carbo- 
rundum can be made five or six times 
thinner than other refractory material, a 
great saving in fuel will result from its 
use for walls of ceramic and metallurgical 
furnaces. Little is known of the elec- 
trical conductivity of carborundum, at 
least nothing has been published. In 
mixtures with other bodies it is used for 
electrical heating resistances. In wire- 
less telegraphy it would constitute a very 
sensitive radio-conductor, /which ~would 
have the advantage of constancy over other 
detectors. Two Americans have recently 
elucidated the question of the chemical 
properties of carborundum and the techi- 
nical processes which :lead to its forma- 
tion. They show that it is formed at a 
temperature of only 1,950 degrees instead 
of 3,500 degrees, and that at 2,200 de- 
grees it is entirely dissociated into vola- 
tile silicium and fixed carbon. In con- 
clusion the author referred to certain new 
reactions discovered’ by him, which take 
place between carborundum and certain 
metallic oxides at rather low tempera- 
tures, about 1,350 degrees, and which 
have permitted him to prepare, without 
an electric furnace, alloys of silicium 
with metals like iron, copper, nickel, man- 
ganese, chrome, etc., identical with indus- 
trial alloys of the same composition, which 
are presently manufactured only in the 
electric furnace——Translated and ab- 
stracted from L’Electricien (Paris), Jan- 
uary 28. 
s 
NEW AMPERE-HOUR METER FOR DIRECT 
CURRENT. 

It is known that ampere-hour meters 
are very inexact at small loads, and many 
attempts have been made to overcome this 
difficulty. The cause of this incorrect- 
ness is the variation in the contact re- 
sistance between the brushes and the com- 
mutator. A new ampere-hour meter de- 
signed by A. Koenigswerther, and manu- 
factured by the Allgemeine Elektrizitits 
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Gesellschaft, of Berlin, is diagrammat- 
ically illustrated in the accompanying fig- 
ure. M is a magnet with an armature 
A; K is the commutator and BB are the 
brushes attached to two arms of a lever 
H, movable on axis D. At one end this 
lever carries a coil S, which moves in 
the exterior field of magnet M, so that it 
is either attracted or repelled when cur- 
rent flows through it. The coil S is 
joined in series with armature A, while 
the whole is connected in parallel with 
the shunt W, through which the main 
current flows. Connection with W is 
made by means of a spiral spring F, 
which brings the lever H to its normal 
position when the circuit is broken. If 
there is any change in the contact resist- 
ance of the brushes, the current through 
the coil varies in intensity and conse- 
quently the position of the coil and with 
it that of the brushes is modified; the 
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CIRCUITS OF NEW AMPERE-HOUR METER. 


current then resumes its normal value 
and the brushes their former position. 
The lever H thus continuously performs 
little movements corresponding to the 
variation in the contact resistance. The 
position of the brushes differs according 
to whether the load is light or heavy, and 
as the wear on the commutator is greater 
at heavy loads the brushes always slidé on 
parts of the commutator in good, con- 
dition at small loads, which contribute to 
the exactness of the measurements. The 
method is also applicable to watt-hour 
meters; the movable coil is then con- 


nected to the terminals of the appa-_ 


ratus.—T'ranslated and abstracted from 
I’ Electricien (Paris), January 16. 
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LIGHT THERAPY AND PRACTICAL ELEC- 
TROTECHNICS. 

Light therapy is a new science, still in 
the stage of development, and although the 
results already obtained must be consid- 
ered as wonderful performances, the near 
future may bring important progress. It 
is not astonishing, therefore, that the de- 
vices used continuously need improve- 
ment, and new apparatus is demanded in 
order to keep up with the latest advances. 
Electrical engineers have every reason to 
keep informed on this subject so as to be 
ready at all times to meet the require- 
ments of such a good client as light 
therapy is for the electrical industry, says 
O. Vogel in this article, in which he re- 
views the present state of the method of 
treating diseases founded by Finsen. The 
characteristics of the variously colored 
rays of the spectrum with respect to their 
wave-length and their therapeutic effects 
are explained. The change from the use 
of ultra-violet rays to blue rays in light 
therapy and its effect on the construction 
of lamps is discussed. Although it is 
possible to obtain these rays from 
any source of light by filtration, this 
method involves a loss of considerable 
amounts of the energy expended and it is 
a problem for the electrician to produce 
sources of light that furnish chiefly only 
such rays as are useful for the purpose. 
The directions in which improvements are 
needed are pointed out. The apparatus 
mn use leaves much to be desired in regard 
to durability and suitability. The chief 
obstacle to the more extensive employment 
of this method of treating diseases is the 
high cost of the apparatus and of the 
necessary accessories, and the problem to 
be solved by the electrotechnical man is, 
not to make the apparatus cheaper and of 
poorer quality, but to make it simpler and 
more durable, and therefore also cheaper. 
—Abstracted and translated from Elek- 
trotechnische Zeitschrift (Berlin), Janu- 
ary 14. 





a @e 
Public Utilities Commission Bill Up in 
Indiana. 

A public utilities bill has been intro- 
duced in the Indiana Legislature which 
provides for extending the supervision of 
the State Railroad Commission over tele- 
phone companies and provides that where 
two or more companies are operating in 
the same town, city or territory, they chal] 
make adequate physical connections and 
thereafter receive and transmit messages 
for each and every such other telephone 
company at just and reasonable rates and 
charges for such service. 
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Reversible Drum Controllers for Alter- 
nating-Current Motors. 

Illustrated on this page is a line of 
reversible drum controllers for alternat- 
ing-current motors, which have been de- 
signed especially for use with two or three- 
phase, slip-ring type, induction motors 
operating cranes, hoists and other classes 
of machinery which require frequent 
starting and stopping. Both drum and 
resistance are rated for intermittent duty 
not exceeding 150 per cent of the motor 
rating for both primary and secondary 
circuits, and are designed to reduce the 
motor speed fifty per cent under average 
load conditions. The normal full-load 
secondary current or the voltage between 
collector rings with rotor stationary must 








Cc. & H. REVERSIBLE DRUM CONTROLLER 
FOR ALTERNATING-CURRENT MOTORS, 
TYPES A, B AND C. 


not exceed these values for the correspond- 
ing drum sizes: 


Type Normal Maximum 
Drum Rotor Current. Rotor Voltage. 
Rn 40 150 
ME Lh iacwcaeern ss 80 280 
S skksseseaanes 150 280 
OD count ea omer 250 280 
Pon earache hea 400 400 


Where the rotor current or voltage of a 
motor exceeds the above values it will be 
necessary to use another drum, or make 
other special arrangements. For motors 
of ten to thirty horsepower the rotor cur- 
rent is often beyond the capacity of the 
type B drum, so that prices are listed for 
these sizes using the type C drum, as an 
alternative. 

The drums consist of a three-pole pri- 
mary, combined line and reverse switch, 
and a cylinder for controlling the sec- 


ondary starting and regulating resistance, 
mounted on the controller shaft and 
driven directly by the operating lever. 
For all sizes of drums the secondary-re- 
sistance controller is of open construction. 
For the types A, B and C drums the pri- 
mary switch is also of open construction, 
hut for the types D and G drums the 
primary switch is immersed in oil. The 
A, B and C drums are arranged for wall 
mounting, but the D and G drums are 
for floor mounting, in order to provide 
properly for the oil tank containing the 
primary switch. 

All contacts and brushes are made of 
hard-drawn copper and are easily and 
cheaply renewed. The contact segments 
are firmly mounted on a metal cylinder, 





C. & H. REVERSIBLE DRUM CONTROLLER 
FOR ALTERNATING-CURRENT MOTORS, 
TYPES D AND G. 
which remains perfectly true under all 
climatic conditions. The oil tanks for the 
types D and G drums are of seamless 
steel. Resistance is provided in each of 
the three phases of the rotor circuit, 
mounted in comparatively small frames 
for convenient installation. Except for 
the small sizes, the resistance is of the 
cast metal-grid type. These alternating- 
current controllers are known as the C. 
& H. reversible drum controllers and are 
manufactured by the Cutler-Hammer 
Manufacturing Company, Milwaukee, Wis. 


Galvanized Watertight Stuffing Bushing. 

A galvanized watertight stuffing bush- 
ing for Greenfield lead-covered steel-ar- 
mored conductors has recently been put 
on the market by the Sprague Electric 


MANY, S=<o. 








SPRAGUE WATERTIGHT STUFFING 
BUSHING. 


Company. It is furnished for Nos. 14, 
12 and 10 BXL conductors. 

The bushing is made of two parts, as 
shown in the accompanying cross-section 
view. One section consists of a nipple 
having one end drilled out in a cup’shape, 
while the other part is a hexagonal cap. 
The cable is inserted in the bushing, and 
the cap pushed back over the armor; 
steam packing is then wrapped around 
the lead covering and steel armor of the 
conductors and the cap screwed to the 
nipple. This forces the steam packing 
into the cup-shaped space formed in the 
nipple, making a watertight joint in the 
bushing. 





Be 
A Fusible Core Materiai for Rubber 
Castings. 

Frederick J. Gleason, vice-president and 
general superintendent of the Massachu- 
setts Chemical Company, which owns and 
operates the Walpole Rubber Works, has 
made what is believed to be a very impor- 
tant invention in the manufacture of rub- 
ber goods. United States patent No. 
910,307, issued January 19 to Mr. Glea- 
son, covers this process, which is, in brief, 
the forming of hollow rubber goods hav- 
ing a fixed mechanical strength, over a 
core which fuses at the temperature at 

which rubber vulcanizes. 

By this ingenious method automobile 
tires, hot-water bottles, etc., may now be 
formed to any desired thickness and 
strength over a solid core and subjected 
to any pressure, and, after vulcanizing, 
the core can be removed in the form of 
liquid metal. 
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A Portable Lead-Burning Hydrogen 
Generator. 

The Blectric Storage Battery Com- 
pany, Philadelphia, has recently placed on 
* the market a portable hydrogen generator 
outfit, which will be of great service to 
those engaged in repair work on storage 
batteries, and especially for emergency 
use, where lead-burning is to be done 
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as soon as possible. When a man enters 
the drum of a boiler he must usually 
work in an uncomfortable position, in 
close, still air, and with a smoky lantern 


or candle. Under these conditions he is 


supposed to labor half a day or longer, 
carefully and conscientiously plowing a 
turbine cleaner back and forth in each 
row of tubes. 


If he gets in too much 





ELECTRIC STORAGE BATTERY COMPANY’S HYDROGEN GENERATING OUTFIT. 


away from the regular repair shop or 
battery depot. 

The outfit consists of four principal 
parts, and is so arranged that when packed 
for transportation three of the parts nest 
inside of each other, forming a compact 
parcel with a bale handle for carrying, 
the pump being easily carried by its pis- 
ton handle. The total weight of the ap- 
paratus, exclusive of the pump, is about 
forty-six pounds. 

When set up for use the outfit makes 
a complete generator, quite as serviceable 
for temporary use as the larger apparatus 
manufactured by the same company. 

This hydrogen generator furnishes gas 
sufficient to make a suitable flame for 
over five hours of continuous lead-burn- 
ing work, more than sufficient time for 
burning all connections in a complete set 
of vehicle cells in trays. 
ome 

Cleaning Out Boiler Tubes. 

No engineer cares to climb in through 
the manhole of a boiler that has just 
been withdrawn from service, more or 
less cooled off and blown out, except for 
the grim necessity of earning his liveli- 
hood. There are lots of other jobs that 
he would rather do, and his chief thought 
is often to get through with the cleaning 








hurry and rushes the cleaner 
through, large patches of surface will not 
be cleaned. 

In the case of a boiler like the Stirling, 
for instance, the operator cannot see 
through the tubes because of their curva- 


of a 
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can be done from outside just as well and 
done without such inconvenience to the 
cperator. 

There is illustrated herewith a new de- 
vice with which a man may sit in a com- 
fortable position on a platform or scaf- 
fold outside the boiler and, with very 
little physical effort, feed the turbine 
into one tube after another. Instead of 
supporting a heavy weight of hose and 
cleaner, he can make the hose respond 
to his will by merely turning the crank. 
After a tube is finished the operator 
draws the turbine into the funnel, and, 
by a new setting of the feeding device, he 
centres the funnel over the next tube to 
be cleaned, and proceeds as before. The 
adjustment requires only a moment and 
the water need not be turned off until 
all the tubes are cleaned, thus effecting 
a great saving of time. 

The mechanism of this Logonda feed- 
ing device, as it is called, consists of a 
funnel through which the cleaner is 
guided into the tube, a stand and shaft- 
ing to support this funnel and the hose 
and to provide adjustment over the dif- 
ferent tubes. The shafting is jointed 
and snapped together with triggers, so 
that the sections can easily be handled 
and used in the limited space between 
boilers. On each section of shaft is a 
spool and rack on which the hose is 
rolled. The shafting is held in the cen- 
tre of the manhole by a tripod rigidly 
braced from the edge of the manhole. 


TAN i , 
. \\\\ 4 \4 





LOGONDA FEEDING DEVICE FOR CLEANING OUT BOILER TUBES. 


ture. For that matter, he cannot be sure 
that the tubes are clean even in boilers 
through which he can see. He has to 
depend upon the sound, and if he works 
inside the drum he must have an assist- 
ant outside the boiler to turn the water 
off and on as each tube is finished. In 
fact, there is no advantage in doing this 
work from the inside of the boiler. It 


Extending from this tripod is the feed- 
ing device proper for feeding the hose 
into the tube. 

This feeding device consists of two 
capstan-shaped rolls, which enclose and 
grip the hose and which are geared to- 
gether, so that when one is turned by 
the crank the other turns. There is pro- 
vision for squeezing these on the hose 
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as tightly as may be desired, and the Impeller Pump Installed for Condens- 


capstan rolls are lagged with leather, 
which grips the hose. 

The hose can be plied back and forth 
by the movement of the handle as rapidly 
and more accurately than by hand. 

The Lagonda feeding device has been 
tested out by several years’ service in 
connection with Weinland turbine clean- 
ers, and found thoroughly efficient. It 
may be used with any make of turbine 
and is now being manufactured by the 
Lagonda Manufacturing Company, of 
Springfield, Ohio. 








tee 
P. & S. Receptacles for Concealed Work. 

Illustrated herewith are two new de- 
vices which Pass & Seymour, Inc., Sol- 
vay, N. Y., are presenting to the trade. 





P. & S. RECEPTACLES FOR CONCEALED 
WORK. 


The receptacles, described as P. & S. Nos. 
480 and 481, are to replace the old-style 
removable rubber-ring fastening, which 
the Underwriters do not sanction. The 
base is recessed to allow for the projection 
of tubes or conduit ends. Nos. 482 and 
483 also have this latter feature, but 
with the all-porcelain base as illustrated. 





P. & S. RECEPTACLES FOR CONCEALED 
WORK. 


As these devices are used for concealed 
work, they will have to cover an opening 
in the wall. In the past, fittings of this 
type have been made with bases too small 
and the screw holes have been so located 
that it was difficult for the receptacle to 
be properly fastened. In these types the 
large bases with the consequent wide sep- 
aration of the supporting screw holes 
iake care of this possible condition and 
insure a workmanlike job. 


ing Service. 

The development of impeller pumps was 
made primarily for pumping water for ir- 
rigation purposes from deep wells, because 
of the simplicity of the parts in the well 
and the ability of this type of pump to 
handle all the water such a well will pro- 
duce. The field of application has wid- 





MOTOR-DRIVEN DEEP-WELL PUMP. 


ened considerably since these pumps came 
into use, until now there are installations 
in many classes of service. 

The illustration herewith shows a view 
of one of the ten-inch Columbus impeller 
pumps installed by Kingan & Company, 
one of the largest pork packers in this 
country, in its plant at Indianapolis, Ind. 
There are three pumps, all alike, installed 
here; two pump water from deep wells 
into the reservoir from which it is used 
for condensing purposes for a Westing- 
house steam turbine of 500 kilowatts 
capacity. A third of these pumps is in- 
stalled to raise the water from the well 
to a higher storage reservoir from which 
it flows by gravity throughout the plant. 
In each case the pump is equipped with a 
vertical Westinghouse induction motor of 
seventy-five horsepower capacity and takes 
power from the two-phase alternating-cur- 
rent system at 440 volts supplied for the 
entire plant from the turbo-generator set 
and from several engine-driven generators. 

The principle on which the pump 
works suggests that of the centrifugal 
pump; but the “impellers,” as they are 
called, are placed horizontally within the 
casing, as shown in the illustration, and 
are spaced about four feet apart along 
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the shaft to which the motor is direct 
connected. The number of impellers de- 
pends upon the depth of the well. The 
lower two or three must be submerged at 
all times, that is, they must be below the 
lowest water level in the well. The water 
is whirled upward by the first impeller to 


* a stationary vane located just beneath the 


second impeller. This vane, or “retarder,” 
as it is called, stops the whirling motion 
of the water just before it enters the next 
impeller, but does not impede the upward 
progress. The second impeller then re- 
peats the performance of the first, and so 
on, till the water is discharged at the top. 

The only wearing parts in the pump 
are the guide and thrust bearings, both of 
which are located at the top of the well, 
where they may be readily inspected and 
repaired when necessary. The thrust 
bearing is specially constructed with roll- 
ers, so that the friction is reduced, as it 
is rolling and not sliding friction. The 
vertical motor is thus not called upon to 
carry any weight but its own, but is 
coupled to the pump by a flexible coup- 
ling. 

In a test recently made on the pump 
installed for pumping into the reservoir 
at the Kingan plant, the pump handled 





IMPELLER FOR MOTOR-DRIVEN DEEP- 
WELL PUMP. 


1,121 gallons of water per minute, with 
an average power consumption of 43.2 
kilowatts, which means that the motor 
was running with an output of approxi- 
mately fifty horsepower, or at two-thirds 
load. 

The pump is manufactured by the Roth 
Manufacturing Company, of Columbus, 
Ind. 
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Trio Refillable Enclosed Fuses. 

One serious objection to enclosed fuses 
has been the expense of maintenance. 
First cost is not always a consideration, 
but when one is paying first cost over and 
over again it becomes an item worthy of 
consideration. In the “Trio” fuse this 
objection has been overcome by making 
the fuse separable. The cartridge con- 
taining the fuse element is separate from 
the end terminals, so that when a fuse has 
blown, a new cartridge can be inserted, 
saving expensive terminals. In appear- 
ance the “Trio” fuse is like the ordinary 
enclosed fuse and fits National Code 
Standard clips. 

The indicator on the “Trio” fuse is 
constructed along new lines and is posi- 
tive. A small German silver wire passes 
the entire length of the fuse, under the 
label on the outside of the cartridge, 
coming through the label at the centre 
of the cartridge. To this is attached a 
small glass bead; when the fuse blows 
the bead drops off, showing at a glance 
the fuse has blown. Each cartridge has 
its own indicator, so when the burned- 
out cartridge is replaced with a new one, 
the fuse is ready for service. In all tests 
made there has not been one failure to 
indicate. 

The cartridge is a fireproofed tube 
with a fuse element passing through the 
tube. The tube is then filled with a non- 
conducting powder, which absorbs the 
shock and gases and quenches the arc. 
The ends are then closed with metal caps, 
which are riveted into the tube. 

The “Trio” fuse is constructed in such 
a way that it is impossible to refill it with 
anything but the cartridge which is de- 
signed for it without being instantly de 
tected. The knife contact and ferrule type 
fuses are constructed on the same general 
principle and are thoroughly tested. 

The “Trio” fuse is designed with a 
view to making it possible for the ordi- 
nary contractor to carry a complete line 
of enclosed fuses at a reasonable invest- 
ment and to making it impossible to refill 
the fuse with copper wire or some other 
unsuitable material without the inspector 
heing able to detect it at a glance. 

The Crescent Company, 103 West Ad- 
ams Street, Chicago, IIll., is general dis- 
tributor for “Trio” enclosed fuses. It 
announces that it is prepared to make im- 
mediate shipment of 250-volt fuses from 
thirty-five up to and including 400-am- 
pere; also of 600-volt fuses from three up 
to and including 400-ampere sizes; others 
wil] be had as rapidly as possible. 
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A New Idea in Desk Lamps. 

The H. W. Johns-Manville Company, 
100 William Street, New York, has placed 
on the market a number of new forms of 
desk lamps for which strong claims are 
made. Several of these lamps are shown 


by illustrations herewith. 





LINOLITE DESK LAMP. 


While the design of the stands is some- 
what different from others now on the 
market, a novel feature is in the lamp 
itself. Instead of the ordinary bulb lamp 
generally used, the tubular Linolite lamp, 





LINOLITE DESK LAMP. 


here shown, is employed. The Linolite 
lamp is twelve inches long between cen- 
tres, and, therefore, distributes the light 
more evenly and over a larger area of the 
desk than bulb lamps. Its filament is 
stretched out straight from end to end 
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These desk lamps are made in burnished 
or old brass, oxidized copper and gun- 
metal finishes, and present a very hand- 


some appearance. 
Come 
The “Hy-Tension” Competition. 


The Minerallaec Company, 839 Monad- 





“nock Block, Chicago, Ill., is conducting 


a “Hy-Tension” competition for records 


‘of cable jointing on any underground 


high-tension line, with any methods and 
any insulating compounds. The competi- 
tion is open to engineers, superintendents, 
foremen and their assistants, employed 
by electric-lighting companies and en- 
gaged in work on underground high- 
tension lines carrying 4,000 volts or over. 

The Minerallac Company offers fifty: 
two prizes for the best fifty-two records 
cf cable jointing on such ‘ines, and hs 


‘appointed James R. Cravath as judge in 


the competition. The first prize is $20 
in gold; the second prize, the Standard 
Handbook for Electrical Engineers, and 


' there will be fifty electroscopes awarded 


as compensation prizes. Desirable data 
which may be secured through this com- 
petition will be compiled and edited for 
general distribution after April 3 next. 
The prize winners will be announced in 
the ELecrricAL REVIEW AND WESTERN 
Exectrician of April 3, 1909. 

see 
Another United States Steel Corporation 

City to Rival Gary, Ind. 

A new city like Gary, Ind., is to be 
built by the United States Steel Corpora- 
tion around a $14,500,000 plant to be 
erected at a point on the St. Louis River 
within three miles of Superior, Wis. 
The blast furnaces are to be situated on 
the Minnesota side of the river, but aux- 
iliary plants are to be built on the Wis- 
The Steel Corporation has 








consin side. 





LIGHT UNIT IN LINOLITE DESK LAMP. 


and entirely lies within the focus of the 
reflector. As the filament of a lamp 
throws its greatest light at right angles 
to its axis, this Linolite lamp naturally 
gives more useful light than bulb lamps 
whose filament cannot lie in the focus of 
a reflector on account of being coiled. 


bought and cleared 1,600 acres of land 
on the Wisconsin side. 

The United States Steel Corporation 
is about to institute a new departure in 
steel-works practice by establishing near 
Duquesne, Pa., a special bureau for sci- 
entific research. 
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The Chicago Electrical Show Exhibit 
of the Swedish-American Telephone 
Company. 

The accompanying illustration shows a 
good view of the exhibit, at the recent Chi- 
cago Electrical Show, of the Swedish- 
American Telephone Company, Chicago, 


ieee 
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graph. Attached thereto is a huge mega- 
phorie. As the talking machine announced 
its stereotyped conversation the huge bell 
threw the sound to all ends and corners 
of the building and the talks on adver- 
tising were interspersed with musical rec- 
ords which entertained the crowds. 





2% 


EXHIBIT OF THE SWEDISH-AMERICAN TELEPHONE COMPANY, CHICAGO 


ELECTRICAL SHOW. 


Ill., and, to the left, a partial view of the 
exhibit of the Swedish Electric Vibrator 
Company, also of Chicago. The former 
company made an extensive display of 
magneto equipments, showing magneto 
switchboards both of the floor-type cabinet 
end desk-type cabinet styles as well as the 
new style of desk-stand equipment and 
miscellaneous parts. The vibrator exhibit 
attracted a great deal of attention, 
showing a complete line of lighting-cur- 
rent and battery-operated massage vi- 
brators. 





Lee 
The Oral and Motion Advertising 
Machine. 

One of the unique advertising displays 
at the recent Chicago electrical show was 
the motor-driven oral and motion adver- 
tising machine. 

This machine, as its name implies, ad- 
vertises goods by talking about them and 
simultaneously moving before the auditor 
panels illustrating the heralded wares. 

Four feet from the floor is a set of 
twenty-five panels which work on an axis. 
Each panel is double sided. In the pan- 
els are set advertising cards attractively 
colored and designed, and every two-and- 
one-half minutes all of the fifty cards are 
exposed to view. 

Tn the top of the machine is a phono- 





The machine was displayed by the in- 
ventor and patentee, Elmer Fletcher, of 
New York and Indianapolis. 

emo 
Lamp Colorings and Frostings. 

Very striking effects can be obtained 
through the use of lamp colorings and 
frostings, which afford the most beauti- 
ful range of colors and frosts for incan- 
descent lamps. They are inexpensive, 
when it is considered that they enable the 
consumer to color his own lamps and 
save the profit paid in buying lamps 
already frosted or colored. They are 
also used for frosting or coloring win- 
dows, doors, skylights, lamp globes, chim- 
reys, and any kind of glassware. A 
complete line of lamp colorings and frost- 
ings is made by the L. B. Allen Com- 
pany, Incorporated, of Chicago, which is 
prepared to furnish samples and special 
suggestions on scenic effects and har- 
monious shades. 

A special product of this company is 
an excellent permanent white lamp frost- 
ing, which is recommended not to wear, 
brush, flake or scrape off. It gives a 
pleasing finish to any incandescent lamp 
and, when the lamp is lighted, gives the 
light a soft, subdued effect, but does not 
decrease appreciably its intensity or pene- 
tration. 
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Speer Brushes for Railway Motors. 

In October, 1908, electrical engineers 
at the street-railway convention a: Atlan- 
tic City, N. J., attributed about eighteen 
per cent of railway-motor trouble to car- 
bon brushes. At that time specifications 
were suggested, and following these the 
Speer Carbon Brush Company, St. Marys, 
Pa., has designed a brush to stand even 
more severe tests than those recommended. 

The new FP brush is for railway motors 
which require a hard brush to cut the mica 
and keep the commutator in condition. 
This brush is very close-grained, of low 
resistance, will not break or chip off and 
is best adapted for all railway motors that 
do not have slotted commutators. 

The No. 300 brush is for motors having 
grooved commutators and where the mica 
gives no trouble. This brush is of low 
resistance, carries a large current and is 
medium soft but tough. 

Brush H is for alternating-current mo- 
tors and where a soft, close-grained and 
homogeneous brush is required. This 
product is high in conductivity and will 
stand a heavy overload. 
eho 
No Centre Side-door Cars for New York 

Subway. 


Bion J. Arnold, consulting engineer of 
the New York Public Service Commis- 
sion, has issued a statement in reply to 
many letters received, in which he again 
gives his reasons for designing the new 
subway cars with the additional side doors 
near the ends, instead of at the centre 
of the cars. The centre doors are not 
feasible for the present subway, owing to 
the many curved platforms, for at many 
of the stations they would necessitate pas- 
sengers stepping over a gap of twenty- 
four inches, which, of course, is dangerous 
and inconvenient. The present side doors 
are so placed that they come in contact 
with the station platforms at practically 
the same place as the old doors. 
eee 

Domestic Uses of Electricity. 

In a class with the poultry fancier who 
arranged a group of incandescent lamps 
as an artificial sun to rise twice daily in- 
side of his darkened chicken coop, thereby 
doubling the egg production of his im- 
pressionable hens, an Arizona genius has 
row devised an electric duck-feeder. Ob- 
serving that an electric light attracts 
bugs, which domestic ducks regard as a 
delicacy, the inventor places the light in 
the centre of a pond so that the ducks are 
able to feed upon the insects as they fall 
into the water. 
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Current Electrical News’ 





























CONTINENTAL EUROPE. 
(Special Correspondence.) 


Paris, FEBRUARY 13.—The new system of letter-telegrams, 
recently put into operation in France, has been meeting with 
considerable favor on the part of the public. Since the service 
was started, on December 6, the number of letter-telegrams 
which were sent, up to Decembr 31, was 6,657, amounting to 
303,414 words and making an average of fifty-five words per 
message. 

The following new companies have recently been formed in 
France: The Armacon Hydraulic Power Company, having its 
headquarters at Cheny, in the Yonne department; the Grenoble 
Electric Lines Company, in the city of the same name; J. Belliol 
et Cie., electrical apparatus, Paris; E. Haye et Cie., gas, acety- 
lene and electric-lighting apparatus, Paris; Electrical Energy of 
the Aube, at Troyes; Peyzel & Vidai, gas and electric plants, at 
Oran, Algeria; Telephone and Telegraph Company of Lyons; 
Centre Electric, lighting, Paris; Houry & Brohy, Paris; the Fiat 
Lux Company, gasolene motor and dynamo groups, Asnieres, near 
Paris; Robinet Bros., lighting fixtures, Paris, and the General 
Electric Energy Company, Lyons. ; 

A new section of the city tramway line was opened for 
service at Vienna recently. Its starting point is at the Ameis- 
bach Bridge. There are two projects under discussion for other 
sections of tramway lying within the city. One of these will 
connect a line, which is already conceded, passing through 
Kagraner Street, with the state railroad line. The second project 
relates to a section of tramway which branches from the Vienna- 
Stammersdorf line, to end at the Northwestern Railroad. 

Among other Austrian projects I note the suburban line 
which is to run from Graz to the locality of Radegund. It is 
promoted by Th. Schenkel, a leading engineer. The length of 
the line will be about eight miles, and it will connect levels at 
the starting point and terminus, differing by 870 feet. At Trieste 
a plan is being considered for using electric traction on a sec- 
tion of the state railroad from Trieste to Opcina, It is likely that 
the first proposition of building a steam plant at Trieste will be 
abandoned, but that a hydraulic plant at some distance, on the 
Isonzo River, will be constructed. 

A project on foot in Hamburg, which will probably soon be 
realized, involves the construction of a suburban electric line 
running out from the city and making cornection with the 
Prussian state railroad. The latter is now electrified over the 
section between Altona and Hamburg. A; De C. 


EASTERN CANADA. 
(Special Correspondence.) 

OTTAWA, FEBRUARY 20.—At the opening of the Ontario Legis- 
lature the speech from the throne contained the following al- 
lusion to electrical power in the province: “A contract has been 
entered into providing for the construction of an electric power 
transmission line 252 miles in length, all or the greater part of 
which will, it is expected, be completed by the end of the year. 
Within the last two months, upward of thirty-five municipalities 
have voted in favor of procuring power from the Hydroelectric 
Commission, thus evidencing the interest taken in the subject 
by the people.” 

At the annual meeting of the Mexican Light and Power Com- 
pany, held this week in Montreal, the old board of directors 
was replaced by an entirely new board, the nomination being 
made by the interests representing a majority of the stock. 
The new board now consists of F. S. Pearson, C. E., of New 
York; Sir William Van Horne, George Flett, R. C. Brown, E. R. 
Wood, Z. A. Lash, J. M. Limantour, Walter Gow and Miller Lash. 

The annual meeting of the shareholders of the Dominion 
Power and Transmission Company, held in the city of Hamilton, 
Ont., approved the action of the directors in laying up a fund to 
the capital expenditure account. The earnings of the companies 
controlled by the Dominion company, as shown by the financial 
statement presented, amounted to $1,600,321, with a net profit 
of $302,623. The total value of the company’s properties is 
placed at a little over $18,000,000. 

If the by-law in its favor passes the Montreal City Council, 
the city will have a new electrical company to light the streets 
and houses and furnish power for manufacturing purposes. The 
company is known as the Electric Service Company of Canada, 
and claims it will be in a position to deliver 60,000 electrical 
horsepower by the end of 1910. Although strict secrecy is 


being maintained as to its movements, it is believed to have 
firm financial backing. 


The preliminaries for a great electric power scheme recently 
consummated in Ottawa, involve the. immediate expenditure of 
$1,000,000, and will mean the development of at least two powers 
in the northern part of the province of Ontario. It is said 
that the power will revolutionize the operation of mines at 
Cobalt and Gowganda. It is hoped to furnish power at $50 per 
horsepower-year that now costs $125, ad a demand for 15,000 
horsepower at the beginning is look for. At present about 
$1,000,000 a year in electricity is g used in the silver 
camp. W. 


DATES AHEAD. 


Iowa Independent Telephone Association. 
Des Moines, Iowa, March 9-11. 

Minnesota Electrical Association. Second annual meeting, 
Nicollet Hotel, Minneapolis, Minn., March 18-19. 


Annual convention, 


Worcester Mechanical and Electric Exposition. Mechanics 
Hall, Worcester, Mass., March 27-April 3. 
Louisville Electrical Show. The Armory, Louisville, Ky., 


April 12-24. 


Missouri Electric Light, Gas and Railway Association. An- 
nual convention, Springfield, Mo., April 15-17. 
Iowa Electrical Association. Annual convention, Cedar 


Rapids, Iowa, April. 


Southwestern Electrical and Gas Association. 
vention, Dallas, Tex., May. 


American Electrochemical Society. 
Falls, Ontario, May 6-8. 


Omaha Electrical Show. 
May 6-15. 


American Association of Electric Motor Manufacturers. 
nual convention, Hot Springs, Va., May 17-20. 


Association of Edison Purchasing Agents. 
tion, Atlantic City, N. J., June 1-4. 


National Electric Light Association. 
lantic City, N. J., June 1-4. 


American Railway Master Mechanics’ 
convention, Atlantic City, N. J., June. 


Master Car Builders’ Association. 
lantic City, N. J., June. 


Ohio Electric Light Association. 
July 13-15. 


National Electrical Contractors’ 
vention, Toledo, Ohio, July 21-23. 


NEW PUBLICATIONS. 


JOURNAL OF THE AMERICAN PEAT SOCIETY—The Jan- 
uary number of the Journal, which is issued from Toledo, Ohio, 
contains accounts of the government producer-plant tests at St. 
Louis, “Commercial Aspects of Gasifying Peat,” by Robert 
Schorr, some practical hints, notes and news of the peat in- 
dustry, and the secretary’s report of the meeting of the Ameri- 
can Peat Society at Toledo, Ohio, October 22-24, 1908. 


THE CORROSION OF IRON AND STEEL—The January, 
1909, Proceedings of the Engineers’ Society of Western Pennsylvania 
contains an exhaustive discussion of the corrosion of iron and 
steel, by Alfred Sang. This paper takes up the composition and 
formation of rust, considering the carbonic acid, hydrogen 
peroxide, electrolytic, solution and occlusion theories. Compara- 
tive corrosions of iron and steel under varying conditions of 
external treatment and purity of composition are discussed and 
advice is given for the inhibition of rusting. 


OBITUARY. 


MR. EDWARD B. ELLIS, of Denver, Colo., who had attained 
considerable prominence in the city as an electrical engineer, 
was found dead near the railroad tracks at Powells, Neb. Heart 
failure was probably the cause of his death. 


THEODORE WESTON, a 1904 graduate of the school of elec- 
trical engineering, Purdue University, died of small-pox at Bang- 
kok, Siam, where he went a few months ago to superintend the 
electrification of ninety miles of railroad from Ragoon to 
Bangkok. 


Annual con- 
Next meeting, Niagara 
Omaha Auditorium, Omaha, Neb., 
An- 
Annual conven- 
Annual convention, At- 
Association. Annual 
Annual convention, At- 
Annual convention, Toledo. 
Annual 


Association. con- 
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ELECTRIC RAILWAYS. 
(Special Correspondence.) 


CHICAGO, ILL.—The Chicago Railways Company, it is an. 
nounced, will spend over $11,000,000 this year in rehabilitation 
and new equipment. 


INDIANAPOLIS, IND.—Trolley service between Indianapolis 
and Cleveland, Ohio, was established a 19. The route is 
by way of Columbus. Ss. 


VANCOUVER, WASH.—The Vallooaver Traction Company 
has been granted a twenty-five-year franchise for an electric- 
railway line in Vancouver. A. 


GRAND RAPIDS, WIS.—F. J. Wood and others are promot- 
ing an electric line to connect Grand Rapids with the villages of 
Port Edwards and Nekooosa. 


SEATTLE, WASH.—The Seattle Electric Company has been 
granted a franchise for an extension of its line along Ranier 
Boulevarde to Ranier Valley. A. 


OAKLAND CITY, IND.—Plans are being made for the ex- 
tension of the Evansville & Rockport traction line north from 
Boonville, via Lynnville and Spurgeon, to Winslow. 


GOLDFIELD, NEV.—The Goldfield Traction Company has 
been given a franchise by the County Board of Commissioners 
for an electric transportation system in Goldfield. A. 


PORTLAND, ORE.—Articles of incorporation of the Port- 
land, Baker City & Butte Electric Railroad Company have been 
filed. The company is incorporated at $2,000,000. 


EVANSVILLE, IND.—The directors of the Evansville Street 
Railway Company have elected W. L. McCurdy president and 
given instructions that the service be improved. Ss. 


SPEARFISH, S. D—The County Board has granted a fran- 
chise to the Black Hills Traction Company to build a trolley 
line from Spearfish to’ the Northwestern tunnel. C. 


WARSAW, IND—At a meeting of the directors of the 
Winona Traction Company it was voted to begin operating cars 
on the system on Sunday. March 7 is the day set for inaugurat- 
ing the first Sunday service. Ss 


OTTAWA, CANADA.—Application will be made at the com- 
ing session of the Ontario Legislature for a charter for an elec. 
tric railway from London to Sarnia, Canada. Niagara power 
will be used by the company. W. 


WENATCHEE, WASH.—President W. A. Nichols, of the Big 
Bend Traction Company, states that work will begin this spring 
on the construction of a. $3,000,000 electric road to be built 
through the Big Bend wheat belt. A. 


HATTIESBURG, MISS.—It is reported that the officials of 
the local traction company have been authorized by stockholders 
to spend. $75,000 to $100,000 in the erection of poles, purchase of 
additional wire, power plant, etc. a. 


SEATTLE, WASH.—A traction company, to take over and 
finish the construction of the old Seattle & Everett interurban 
line, has been incorporated by Jacob Furth and Vincent D. Miller 
with a capital stock of $2,000,000. C. 


SELMA, ALA.—Since the death of F. M. Abbott, owner of 
the Selma Street Railway, it is reported that Robert Jemison, 
former president of the Birmingham Railway, Light and Power 
Company, intends to buy the line. B. 


OAKLAND, CAL.—The Oakland Traction Consolidated has 
begun work on the construction of a cross-town line in Berkeley 
running from the Claremont Hotel to San Pablo Avenue, a 
distance of two-and-one-half miles. : A. 


BOZEMAN, MONT.—A company has been organized with 
H. S. Buell as president, and Charles B. Anderson, secretary, 
to construct an electric railroad to Salesville. Work will be 
commenced as soon as weather will permit. C. 


LOUISVILLE, KY.—The Kentucky railroad commission has 
decided in the case of the Blue Grass Traction Company against 
the Queen & Crescent Railroad that the railroad must deliver 
and receive cars to and from the traction lines. 


LIGONIER, IND.—A contract has been awarded to W. C. 
Ross & Company, of Chicago, to construct the Ligonier-Cromwell 
portion of the Lake Wawasee, Ligonier & Lagrange Electric Rail- 
way. J. M. Babcock is president of-the enterprise. Ss. 


WILMINGTON, CAL.—The Pacific Electric Railway Com- 
pany of Los Angeles has been granted the franchise for a 
connecting track between its main line and its Long Beach 
extension, which was petitioned for about a year ago. A. 


. BUFFALO, N. Y.—The resolution offered by Alderman Fisher 
calling upon the corporation counsel to draft an ordinance re- 
quiring all the railroads to electrify their lines within the city 
within three years, is now in the hands of Corporation Counsel 
Desbecker, who is looking into the legal possibilities of the 
resolution. 
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VALLEJO, CAL.—The electric-railway franchise formerly 
granted the Napa Valley Electric Company has been repealed, 
so far as it covers streets not made use of under the grant. 
About eight miles of franchise is forfeited by the company. A. 


GULFPORT, MISS.—The Gulfport & Mississippi Coast Trac- 
tion Company, it is stated, expects to place contracts during the 
next three weeks for the construction of 5.7 miles of track and 
for the necessary overhead material. J. A. Jones is general 
manager. 


EVANSVILLE, IND.—The stockholders of the Evansville, 
Mt. Carmel & Olney Electric Railroad Company have elected 
the following officers: President, Aden Knoph; secretary, El- 
mer Q. Lockyear; treasurer, Lewis Seitz; general manager, C. 
J. Siebert. S. 


VALLEJO, CAL.—Randall, Wright & Trowbridge of Oak- 
land, Cal., have been granted a fifty-year street-railway fran- 
chise. It is stipulated that the system must be completed and 
in full operation within three years, that the railway must light 
the streets along its route and that at least $30,000 shall be 
expended. \ 1S 


NEW WESTMINSTER, B. C.—The British Columbia Elec- 
tric Railway Company is preparing to build a seven-mile electric 
road from New Westminster to Coquitlam Lake, to be used in 
carrying material to its proposed seventy-five-foot power dam 
at the lake. A. 


ALBANY, N. Y.—The City Traction Company of Oswego has 
been incorporated to build and operate an electric railroad from 
Oswego to Seneca Hill, Oswego County, ten miles. The capital 
stock is $550,000, of which $250,000 is to be six per cent pre- 
ferred stock. 


EPHRATA, PA.—Residents of Lincoln have started a move- 
ment for the erection of a trolley line to connect Ephrata and 
Lebanon. In addition to Lincoln, the road would pass through 
the towns of Clay and Brickerville and through a thickly popu- 
lated section. 


JOPLIN, MO.—Of the $400,000 required to build the inter- 
urban line from Joplin to Bentonville, Springdale, Centertown and 
Tonittown, Bentonville will raise $100, 000. This guarantee has 
been made the Western Investment and Security Company, of 
Minneapolis, Minn. B. 


ST. LOUIS, MO.—The expenditure of $2,000,000 for improve- 
ments in 1909 is planned by Capt. Robert McCulloch, newly 
elected president of the United Railways Company. The plan 
includes the installing of pay-as-you-enter cars on all lines and 
the improvement of tracks, 


EUGENE, ORE.—Citizens of Eugene have applied for a fran- 
chise to construct and maintain an electric railroad from Eugene 
to Florence, at the mouth of the Siuslaw River. Those interested 
are: Free Thomas, Jack Rodman, J. W. Zimmerman, Charles H. 
Fisher, Fred Fisk and others. 


YOUNGSTOWN, OHIO—New York capitalists, represented 
by S. J. Dill, general manager of the Elmira Light and Railway 
Company, are believed to be negotiating for the purchase of the 
propertids of the Mahoning and Shenango Railway and Light 
Company, a $10,000,000 corporation. 


GUADALAJARA, MEXICO—The Compania de Travias, Luz 
y Fuerza de Guadalajara has completed its liquidation. It will 
pay $4 on each share of $100 par. The $11,000,000 corporation 
will be succeeded by a $7,000,000 corporation. Considerable of 
the old stock was held in the United States. 


PORTLAND, ORE.—The Portland, Baker City & Butte Elec- 
tric Railway Company has been incorporated with an authorized 
capital stock of $2,000,000. According to the articles of incor- 
poration, the company proposes to build an electric railway from 
Portland, through Baker City, to Butte, Mont. A. 


DAVENPORT, IOWA—At the annual meeting of the Daven- 
port & Manchester Interurban Company the following officers 
were elected: L. Matthews, Manchester, president; J. A. Voor- 
hees, Monticello, vice-president; F. W. Rank, Moline, IIl., secre- 
tary, and T. F. Halligan, Davenport, treasurer. C. 


PORTLAND, ORE.—Fire on February 9 damaged the car 
shops of the Portland Railway, Light and Power Company to 
the extent of $25,000, the loss being chiefly on the building 
and on wood-working machinery, The company’s car barns 
and machine shops were saved by a brick firewall. A 


TERRE HAUTE, IND.—The Terre Haute, Merom & South- 
western Traction Company has filed articles of incorporation, 
with a capital of $10,000. This company is headed by J. M. 
Roberts, who has already built a portion of the road. It is 
asserted that the line will now be speedily completed. s. 


OROVILLE, WASH.—Reports have been received of the sale 
of bonds to Belgian and Dutch capitalists for the construction of 
a new electric railway through Okanogan County from Nighthawk 
to Brewster, giving more than enough money to complete the 


road. Construction is expected to start within a few weeks. 
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SAN FRANCISCO, CAL.—Chief Engineer B. P. Legare, of 
the United Railroads, announces that during the next few months 
the company will expend upward of $500,000 on track improve- 
ments. Mr. Legare also says that the company anticipates ex- 
pending in the next four years over $5,000,000 in improving its 
system. y 


YONKERS, N. Y.—An order signed by Judge Lacombe au- 
thorizes Frederick W. Whitridge, as receiver of the Third Avenue 
Railway and the Union Railway, to construct and operate a 
double-track extension from Fort George across the Harlem River 
along Pelham Avenue and the Southern Boulevard to the Bronx 
Park Zoo. 


SALT LAKE CITY, UTAH—An official statement by the 
Utah Light and Railway Company gives the amount of track 
rebuilt by the company during 1908 as 29.25 miles, compared 
with 28.84 miles in the year preceding. The work of recon- 
structing the company’s lines will be continued during the 
present year. A. 


OTTAWA, ILL.—The Chicago, Ottawa & Peoria Railway 
Company has appropriated $700,000 for the building of the inter- 
urban line from Streator to Ottawa and from Seneca to Morris. 
Manager H. E. Chubbuck stated that the work would be started 
as soon as a satisfactory agreement could be made for an en- 
trance into Ottawa, 


MACON, GA.—The control of the Macon Railway and Light 
Company has passed into the hands of local capitalists. W. 
Jordan Massee is at the head of the company, and old officers 
who were managing various departments some years ago have 
been re-elected, with J. T. Nyhan manager, and J. H. Hertz, sec- 
retary and treasurer. L. 


ST. PAUL, MINN.—A bill to tax interurban and suburban 
electric railroads on their gross earnings has been introduced in 
the Minnesota Legislature by John Zelch and Andrew Anderson. 
It taxes these electric roads at the same per cent as steam roads, 
but provides for a distribution of the tax among the towns, vil- 
lages, county and state, 


oo. NEW YORK, N. Y.—The Public Service Commission has 
sent to the Secretary of War, Luke E. Wright, asking permis- 
sion to tunnel beneath the Harlem River, over which the depart- 
ment has jurisdiction. The tunnel, when it is built, will form 
part of the proposed Lexington Avenue-Broadway Subway, which 
the commission has planned. 


PITTSBURG, KAN.—The Girard Coal Belt Electric Railway 
Company has begun active operations to extend its line to Pitts- 
burg, which will give it a mileage of twenty miles, extending 
through the coal towns of the county. This will connect Pitts- 
burg with nearly all of the best towns in southeast Kansas and 
southwest Missouri by trolley. 


CLINTON, MO.—Application has been made to the City 
Council by the Western Missouri Interurban Railway Company 
for a franchise to build an electric railway through Clinton. The 
line is projected from Odessa through Warrensburg and Green- 
field to Clinton, a distance of seventy-five miles. George S. 
Halliday of Clinton is president. 


RICHMOND, IND.—The City Council has decided to permit 
the Terre Haute, Indianapolis & Eastern Traction Company to 
continue to use Main Street for a high-tension wire feeder. The 
city contended that the wire was dangerous and ordered it down, 
but the company stood on its franchise and after a year of 
contention the city gave up the fight. Ss. 


EASTON, PA.—The merger of the Easton Transit Company 
and the Easton & South Bethlehem Transit Company under the 
name of the former has been approved. The Easton company 
has a capital of $2,150,000, the president being H. R. Fehr of 
Easton, with S. H. Hackett, Easton, vice-president, and E. B. 
Maltby, Easton, secretary and treasurer. 


EVANSVILLE, IND.—Plans are being made for a subsidy 
election to vote a tax in aid of the construction of a branch 
or extension of Evansville, Suburban & Newburg Electric Rail- 
way from Boonville to Christney and Lynnville. The cost of 
building the twenty-four miles of track will be about $500,000. 
The subsidy tax, if voted, will amount to $90,000. Ss. 


LAPORTE, IND.—The Pere Marquette Railroad has made a 
proposition to the business men of Laporte, to place a motor 
ear in service on the new Buffalo and Lacrosse branch of the 
Grand Rapids division, provided the city subscribes $8,000 for the 
purchase of the car. The road would use the motor car to meet 
the encroaching competition of interurban electric lines. 


BLOOMINGTON, ILL.—The Illinois Traction System will 
build an addition to the main power house at Riverton which 
will cost nearly $100,000. A 3,000-kilowatt turbine will be in- 
stalled and other new machinery will be added. The total ap- 
propriation for the ensuing year will be about $5,000,000, which 
will include the building of the St. Louis bridge and several 
extensions which are in view. 
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KIRKSVILLE, MO.—G. W. Strubher and George E. Wood- 
house of Peoria, Ill., in the interest of eastern capitalists, are 
seeking to build an electric line from Connelsville, in the west- 
ern part of Adair County, through Novinger and Kirksville, to 
Gibbs, on the Santa Fe. The proposed line will be about thirty 
miles in length, costing approximately $1,000,000, and will open 
up one of the richest coal fields in Missouri. 


ALAMEDA, CAL.—Engineers representing the Southern Pa- 
cific Railroad Company have completed an investigation of the 
company’s steam lines in Alameda which are shortly to be 
electrified. It is now announced that the change will be com- 
pleted, so far as the city is concerned, within one year. The 
work will be commenced as soon as a right-of-way is secured 
for a connecting loop at the east end of the city. A. 


NEW YORK, N. Y.—Bion L. Burrows, of the American 
Monorail Company, has been conferring with members of the 
New York Public Service Commission recently and it is prob- 
able that if the monorailroad, which is to take the place of the 


. City Island horse-car line, proves a success, applications will 


be made to extend the system throughout the Bronx. The In- 
terborough Rapid Transit Company is interested in the project. 


INDIANAPOLIS, IND.—The recent ruling of the Supreme 
Court to the effect that a general contractor employed to build 
a traction road may not hold a mechanics’ lien on the company’s 
property but must depend on personal judgment to secure any 
balances due, will, it is believed, make contractors a little wary 
about taking future contracts of this kind, The court holds 
that mechanics, laborers and material men are alone entitled 
to such liens. Ss. 


TERRE HAUTE, IND.—Work has been resumed on the con- 
struction of the Terre Haute-Merom traction road, which will 
connect Terre Haute, Prairie Creek, Prairieton, Fairbanks and 
Merom. Considerable work was done on this line a year ago 
and rails are laid on six of the eighteen miles required. The 
line, when completed, will operate through a rich farming 
country which has no immediate railroad facilities. Don M. 
Roberts of Terre Haute is the promoter of the road. Ss. 


WELLAND, ONTARIO—George H. Burgar is endeavoring to 
secure a franchise for an electric railway to provide local service 
from Welland to the lake shore. The first part of the line will 
be built from the Grand Trunk to the Michigan Central and a 
second section from the M. C. R. to the Air Line. It is possible 
that an extension may then be made to Port Colborne. The com- 
pany will endeavor to get the first two sections in operation 
early this year and the third before the beginning of 1910. 


DULUTH, MINN.—In an action brought by the city against 
the Interstate Traction Company to recover $34,200 for failure 
on the part of the company to file with the city comptroller 
on the first Monday in February in each year a statement of 
the actual cost of running the plant, the actual debts and obli- 
gations, the net income and the amount of stock held by each 
stockholder, the company has filed a demurrer that the com- 
plaint does not state facts sufficient to constitute a cause of 
action. 


GUTHRIE, OKLA.—The Woodward Interurban Railway Com- 
pany has been chartered with $25,000 capital stock. The length 
of the proposed road is 140 miles. It is to start at Woodward, 
passing through Mutual and Richmond in Woodward County, 
Seiling in Dewey County and Canton in Blaine County. A branch 
is also projected to start at Woodward and run through Supply 
in Woodward County, Buffalo in Harper County and on to Engle- 
wood, Kan. The directors, all of Woodward, are headed by 
James Spurlock. 


SACRAMENTO, CAL.—Senator Caminetti has introduced a 
constitutional amendment in the State Senate which provides 
for the construction and maintenance of state highway railways 
for steam, electric, motor and other train service. The state is 
not to operate the "trains, but to build the lines, laying rails, and 
then opening up the roads to any company, or companies wishing 
to run trains over it. In this way it is hoped to have a network 
of state highway railways running in every direction and com- 
petition entered into which will benefit the producer and shipper. 


DECATUR, ALA.—Captain W. H. Morris of Russellville, Ala., 
and Mr. Fitzgerald of the Foster-Creighton Company of Nash- 
ville, Tenn., and others are figuring on building an interurban 
electric railroad from Decatur to Russellville, passing through 
Moulton, the county seat of Lawrence County. The road would 
open up one of the finest farming sections in north Alabama, 
the Moulton Valley. This valley is now without a railroad of 
any kind. The road would also open up a fine coal and iron 
region which has never been developed on account of the lack 
of a railroad. 


PHILADELPHIA, PA.—Directors of the American Railways 
Company have authorized a new issue of $6,000,000 four-and-one- 
half per cent convertible bonds, which will be issued in exchange 
for the interstate four’s. It will require $5,390,625 of these new 


American Railway bonds to make the exchange at fifty per cent 
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for the $10,781,250 issue of Interstate four’s. The American 
Railways Company has an authorized stock issue of $25,000,000, 
of which only $5,095,100 has been issued, so that no additional 
stock’ authorization is necessary to provide for the convertible 
feature of the new bonds. 


DENVER, COLO.—Electric passenger cars are now running 
over the Intermountain Railway, formerly the Denver & Inter- 
mountain Railway, between Denver and Golden, Colo., a distance 
of thirteen miles. For the past fifteen years this has been a 
steam line. The electrifying of the road was recently completed 
at a cost of approximately $135,000. The company has installed 
its own power plant about five miles from Denver. The power 
plant consists of an 800-horsepower Corliss engine, with a battery 
of four 200-horsepower boilers. The electricity is generated by a 
500-kilowatt compound generator. 


NEW YORK, N. Y.—Contracts will be let in a few weeks 
for the erection of power plants on the Missoula and St. Joe 
rivers to develop power for operating the Chicago, Milwaukee & 
Puget Sound (St. Paul’s Pacific Coast extension) through the 
Bitter Root Mountains by electricity. The intention is to install, 
immediately upon the completion of the two power sites, elec- 
trical operation between St. Regis, Mont., and St. Joe, Idaho. 
The St. Paul is investigating the possibility of displacing steam 
locomotives with electric for all traffic. Each of the two plants 
to be installed will be 25,000 horsepower. 


NEW YORK, N. Y.—Plans for a new and important addition 
to the rapid-transit system of New York city were revealed 
when William G. McAdoo, president of the Hudson & Manhattan 
Railroad Company, filed with the Public Service Commission an 
application to extend the McAdoo tunnel from its present 
terminus at Thirty-third Street and Sixth Avenue to the Grand 
Central Station in Forty-second Street, where a spacious under- 
ground terminal will be built providing for direct and easy 
communication with all points in New England, Long Island, 
Manhattan and the railroad terminals on the Jersey shore. 


SHARON, PA.—Plans for a traction line from Conneaut 
Lake to Smith’s Ferry on the Ohio River are being prepared by 
the Lake Erie & Youngstown Railroad Company. The company 
has secured franchises and the right-of-way for a line from Con- 
neaut, Ohio, to Youngstown, and it will be so built as to connect 
with ‘the Cleveland to Sharon street railway. The company is 
capitalized at $3,000,000, and Toledo, New York and Berlin 
capitalists are the projectors. The line will be built south from 
Youngstown through Petersburg and East Palestine, Enon Valley 


and thence by way of Darlington to Smith’s Ferry, Beaver 
County. 


PEORIA, ILL.—The Illinois Traction System will change the 
Peoria-Bloomington line from single-phase alternating current to 
direct current. This part of the lines of the company has been 
operated with alternating current from the power house in 
Peoria, and has been the cause of trouble on account of the cars 
having to run into cities where the trolley circuits are direct 
current, The line from Mackinaw to Springfield will also be 
included in the change, making an alteration on about one hun- 
dred miles of road. The road has operated with alternating cur- 
rent through step-down transformers fed from the 33,000-volt 
high-tension lines from the Peoria power house. 


TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 


GARY, OKLA.—The Farmers’ Telephone Company has been 
incorporated with a capital stock of $20,000. Pr. 


NASHVILLE, ILL.—The Farmers’ Mutual Telephone Com- 
pany has increased its capital stock from $1,400 to $2,000. P. 
HAMILTON, TEX.—The Hamilton-Hico Telephone Company 


has been formed with a capital of $20,000 by V. V. Wesier, J. F. 
Meisen and Sidney Ross. 


ORANGE, TEXAS—The Southwestern Telephone Company 
will spend about $15,000 in remodeling its plant in Orange. 
Work will begin in sixty cays, 


COOLEEMEE, N. C.—The Cooleemee Telephone Company has 
been chartered, with a capital of $10,000, by J. M. Ledford and 
others, to operate in Rowan County, N. C. L. 


FARMINGTON, KY.—The Jfarmington Telephone Company 
has been organized with a capital of $5,000. The incorporators 
are J. C. Shelton, J. J. Trumbo and D. C. Turner. 


WOODSVILLE, OHIO—The National Telephone Company, of 
Wheeling, W. Va., has purchased the Woodsville Telephone Com- 


pany, operating in Monroe County, Ohio, paying $540,000. The 
plant will be improved. 
WELLINGTON, MO.—The Wellington Farmers’ Telephone 


Company has been organized with a capital of $1,200, to operate 
a telephone system. Monroe Garrison, Daniel Stewart and John 
C. Benbow are the incorporators. 
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DETROIT, MICH.—The Detroit River Telephone Company, a 
down-river connection of the Home, has been incorporated with 
$60,000 capital, all paid, by Fred T. Moran, Arthur E. Barker, 
James BE. Brailey, S. E. Fisher and Thomas A. E. Weadock. 


ROGERSVILLE, TENN.—A. charter has been granted to the 
Rogersville Telephone and Telegraph Company, with a capitaliza- 
tion of $5,000. The incorporators are Messrs. W. D. Harmon, 
G. A. Smith, J. A. Thompson, G. S. Stansill and A T. Bowen. 


CHAMBERSBURG, PA.—The Letterkenney Telephone Com- 
pany has been organized by a group of farmers, electing Reuben 
Rite, president; William B. Schaeffer, secretary, and Daniel 
Hunsecker, treasurer. The line will be fifteen miles in length. 


WINNIPEG, MANITOBA, CANADA—After the announcement 
was made that the profits of the Manitoba telephone system un- 
der the operation of government officials were $168,000 for the 
first year, the I.egislature has decided to reduce the present rates 
one-third. 


SULLIVAN, IND.—The Central Mutual Telephone Company 
has been formed with a capital stock of $1,000, to operate a 
mutual telephone company. The directors are Philip T. Lloyd, 
Herschel V. Stark, Charles Moore, Ira §. Anderson and William 
H. Bennett. 

ROGERSVILLE, TENN.—The Rogersville Telephone and Tele- 
graph Company, of Hawkins County, with a capital of $5,000, has 
been chartered. The incorporators include W. D. Harmon, Geo. 
A, Smith, J, A. Thompson, G. S. Standsill and A. T. Bowen, all 
of Rogersville. B. 


SAN RAFAEL, CAL.—The Pacific Telephone and Telegraph 
Company has announced that $150,000 will be spent in improving 
the telephone systems in the vicinity of San Rafael. A portion 
of this amount will be spent on the plant at Kentfield, Ross 
and San Anselmo. A. 


BELLEFONTAINE, O.—A deal is being negotiated at Belle- 
fontaine, it is said, whereby the Farmers’ Telephone Company 
of Union County will purchase from the Central Union Tele- 
phone Company its exchanges at West Mansfield, East Liberty, 
Byhalia and Raymond, O. H. 


OTTAWA, OHIO—The Putnam Telephone Company, whose 
wires throughout the adjacent country were completely wrecked 
by the late storm, has decided to install an entirely new plant 
as soon as possible. Cables will replace much of the open con- 
struction and central-energy telephones will be installed. i. 


OAKLAND, CAL.—Bids have been called for by the Board 
of Supervisors for a telephone franchise asked for by the Home 
Telephone Company, of Alameda County. The proposed fran- 
chise will cover the highways of the county outside of incorpo- 
rated towns. The bids will be opened March 29. A. 


SAN FRANCISCO, CAL.—At the annual meeting of the Pa- 
cific Telephone and Telegraph Compiny the following officers 
were re-elected: H. T. Scott, president; E. C. Bradley, vice- 
president and general manager; E. J. Zimmer and Louis Glass, 
vice-presidents; and F, W. Eaton, secretary and treasurer. A. 


SEMINARY, MISS.—The Cumberland Telephone Company is 
erecting poles and placing brackets along the line of the Gulf 
& Ship Island Railroad. The Home Telephone Company will have 
an exchange, so that Seminary will soon have long-distance con- 
nections with Gulfport, New Orleans and Jackson. The wires are 
to be placed at once. B. 


TOLEDO, O.—James S. Brailey, Jr., in his effort to build 
up the plant of the Detroit Home Telephone Company, has re- 
cently removed Floyd Dull and Edward Cline, well known for 
their connection with the Toledo Home Telephone Company, to 
the Detroit field. The company has been in operation about a 
year and has 13,000 subscribers. H. 


JACKSON, MISS.—The Home Telephone Company, operating 
exchanges at "Hattiesburg, Vicksburg and Meridian, has secured 
rights-of-way over the Gulf & Ship Island Railroad for a long- 
distance line from Hattiesburg to Gulfport. The securing of the 
telephone right-of-way put a stop to the legal proceedings brought 
to condemn the railway’s right-of-way. B. 


JONESBORO, ARK.—President Hatcher, of the Hatcher 
Brokerage Company, L. W. Fielding, manager of the Home Tele- 
phone Company, and Floyd Smith have formed a company, pur- 
chasing the telephone exchange at Lake City, ten miles east of 
Jonesboro. The new company, known as the People’s Telephone 
Company, will have about 300 telephones in use. B. 


PEORIA, ILL.—The presidents and general managers of in- 
dependent telephone companies recently met in Peoria at the 
ecail of the committee appointed to ascertain the feasibility of 
establishing a clearing house for toll lines operating in this part 
of the state. W. J. Thill, of Des Moines, manager of the clearing 
house of Iowa and part of Missouri, made an address on the 
benefits of the clearing house. NV: 
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PERSONAL MENTION. 


MR. PORTER G. JONES, formerly of the Western Electric 
Company, has resigned and taken a position with the Dearborn 
Drug and Chemical Works, Chicago, Ill. Mr. Jones will cover 
the south central part of Pennsylvania for his company. 


MR. H. L. SHIPPY, treasurer and manager of John A. Roeb- 
ling’s Sons Company, New York, has retired for the present from 
active work: Mr. Shippy has been in poor health for some time 
and in the hope of a quicker recovery will take an extended 
rest. 


MR. HERBERT E. STONE has become connected with the 
Dearborn Drug and Chemical Works, Chicago, Ill, as manager 
of sales in the eastern department, with headquarters in New 
York city. Mr. Stone was formerly president of the N. A. S. E., 
and recently manager of the Pittsburg office of the Chapman 
Valve Company. In his new connection Mr. Stone will have 
associated with him a corps of able assistants. 


MR. EDWIN H. CHENEY has been appointed manager of 
the Chicago district for the Wagner Electric Manufacturing 
Company, with headquarters in the Marquette Building, Chicago. 
Since his graduation from the 
electrical, engineering course - of 
the University of Michigan in 
1892, Mr. Cheney has been lo- 
cated in Chicago, where he first 
entered the employ of the Chi- 
cago Edison Company as chief 
draftsman, and was subsequently 
connected with its construction 
department until 1899. He left 
the Edison employ to become 
treasurer and manager of the 
Mutual Electric Company of Chi- 
cago, a construction concern, fill- 
ing this office until 1901, when 
he resigned to become secretary 
and treasurer of the _ [Illinois 
Maintenance Company. After five 
years this connection was discon- 
tinued to become president of 
the Fuel Engineering Company, lately resigning to accept the 
appointment of the Wagner company as its Chicago district man- 
ager. Mr. Cheney’s energy, ability and engaging personality, as 
well as his thorough knowledge of electrical manufacture and 
installation, will make him a valuable acquisition to the Wagner 
company’s selling staff. 

MR. C. G. YOUNG, formerly with J. G. White & Company 
during sixteen years of extensive general and construction ex- 
perience, announces that he has opened offices at 60 Wall Street, 
New York city, and is prepared 
to undertake engineering con- 
struction, examinations and _ re- 
ports, including estimated earn- 
ings, for managers, owners, in- 
vestors and financial syndicates 
in any part of the world. Hav- 
ing engaged to make certain im- 
portant examinations and reports 
in the Far East, Mr. Young will 
be in the Philippine Islands, 
China, Japan and Siberia, from 
March until August, and, there- 
fore, is available for other ex- 
aminations and reports en route. 
Mr. Young will go first to Japan, 
sailing on the Temyo Maru, and 
will later visit the Philippine 
Islands for special examinations 
and reports on important investi- 
gations for J. G. White & Com- 
pany and the Manila Suburban 
Railway Company. Returning by 
way of Hong-Kong and Shanghai, 
Mr. Young will enter the interior of China over the new rail- 
ways, finally reaching Vladivostok to take the Siberian Railway 
to Europe. During Mr. Young’s absence his office will be under 
the direction of his associate, Mr. J. N. H. Cornell. 


MR. EDWARD G. ACHESON, president of the International 
Acheson Graphite Company of Niagara Falls, N. Y., had the 
degree of Doctor of Science conferred upon him by the Uni- 
versity of Pittsburg on February 12. The convocation was held 
in Carnegie Music Hall and was in commemoration of the birth 
of Abraham Lincoln and of Charles Darwin. The degree of 
Doctor of Science was conferred upon Mr. Acheson because of 
the many successes he has scored as the result of his scientific 
research. It was he who gave to the world the abrasive known 
as carborundum, also the product siloxicon, as well as artificial 
graphite. His electric furnace work has given him prominence 
as the greatest expert in this line in the world. His work has 
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added very materially to the world’s wealth and will be of 
material assistance in the future conservation of our natural 
resources, particularly so in the case of lubricating oils, as his 
latest process for deflocculating graphite and applying it to lubri- 
cation is esteemed and appreciated as a factor destined to 
largely conserve the world’s supply of lubricants, In many other 
respects Mr. Acheson’s work has been remarkable, for his success 
in making valuable new articles from commonplace raw ma- 
terials has opened new possibilities in many fields. 


ELECTRICAL SECURITIES. 


While there was a slight increase in activity in last week’s 
stock markets, the general result was a lowering of prices, which 
was accompanied by considerable liquidation. The decline was 
led by the United States Steel stocks as a result of a rumored 
conflict between the big corporation and the independent in- 
terests. The expectation of considerably lower prices for every- 
thing except rails affected the market seriously. One of the 
important features in connection with public-utility corporations 
was the announcement by the Public Service Commission of 
New York state that it would permit the issue of $30,000,000 of 
Erie bonds. 

Dividends have been declared upon the following electrical 
securities: Northern Ohio Traction and Light; quarterly divi- 
dend of one-quarter of one per cent, payable March 15. Northern 
Texas Electric Company; semi-annual dividend of $3 a share on 
the preferred, payable March 1. Terre Haute Traction and 
Light; a dividend of three per cent, payable February 27. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED FEBRUARY 20. 


New York: Closing 
Allis-Chalmers common .................. 14 
Allis-Chalmers preferred ................. 45% 
American Tel, and Tel. Company.......... 128% 
Brcomelys Wisp “EVGMGIG. 6 occ cc cccccicccwes 69% 
Cee CONN ora. cc canes cacccwnedas 152% 
Interborough-Metropolitan common ....... 14% 
Interborough-Metropolitan preferred ...... 40% 
Kings County Tlectrie. .. <<. cccccccccccess 123 


Mackay Companies (Postal Telegraph and 


Cae COMMON. goede cc ederdiaeseneesa 72% 
Mackay Companies (Postal Telegraph and 
CRPICO) “VEGHNNOE oo oc cede cccccceesacaes 69 
Manhattan Wicwated ©... ....<ccccececsceccas 145 
Metropolitan Street Railway............... 28 
New York & New Jersey Telephone...... 114% 
WHGReI SUMAN enc acs chesnacacancaaeesq 66% 
Westinghouse Manufacturing Company.... 79 
Boston: Closing. 
Edison Electric Illuminating.............. 251 
Massachusetts Hilectrie 2.2.6 sccccccecccces 68 
New England Telephone.................. 132 
Western Telephone and Telegraph pref... 78 
Philadelphia: Closing. 
Electric Company of America.........:... 114% 
Electric Storage Battery common......... 46 
Electric Storage Battery preferred........ 46 
Pein HIG OUNIG |S ook cccdccasccccanca 11% 
Philadelphia Rapid Transit............... 27% 
United Gas Improvement................. 90% 
Chicago: Closing. 
CHARGES REIGN Sicsddcdwescceuseaccas 131% 
Commonwealth Edison ..........ccccccece 108% 
Metropolitan Elevated preferred........... 46 
National Carbon common...............:. 85% 
National Carbon preferred................ 118% 


= NEW MANUFACTURING COMPANIES.7~ 


HAMILTON, OHIO—The Butler Electric Equipment Com- 
pany has been incorporated with a capital of $10,000. P. 

SAN FRANCISCO, CAL.—The Martland Electric Company 
has been reorganized as the Lachem Electric Company. E. C. 
Lachem, who has been with the company for many years, is 
now general manager. A. 

NEW YORK, N. Y.—The A. A. Automatic Manufacturing 
Company of New York city has been incorporated to manufac- 
ture electric cooking utensils. The capital stock is $100,000 and 
the incorporators are Adolph Aderer, William M. Lambert, L. 8. 
Oppenheimer and Maurice W. Gorge. 


PROPOSALS. 


UNITED STATES POST OFFICES AT BOULDER, COLO., 
AND RUSTON, LA.—The office of the Supervising Architect, 
Washington, D. C., will receive sealed proposals until March 25 
for the construction, complete, of the United States Post Offices 
at Boulder, Colo., and Ruston, La., in accordance with specifica- 
tions which may be had from the postmasters at Boulder and at 
Ruston, or from the office of the Supervising Architect. 
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ELECTRIC LIGHTING. 
(Special Correspondence.) 


BUFFALO, N. Y.—The Buffalo Electric Company has in- 
creased its capital stock from $5,000 to $25,000. 


MACON, MO.—The city of Macon will spend about $19,000 
in improvements to its electric-lighting system. i 


LYONS, GA.—A new electric-light plant will be established 
at Lyons, Address S. I. Hussey for information. 


OELWEIN, IA.—The Oelwein Light, Heat and Power Com- 
pany is spending about $35,000 in improvements. P. 


LA CROSSE, WIS.—La Crosse will put in an electric-light 
plant to be operated in connection with the waterworks. z. 


BASIC CITY, VA.—The city will issue bonds to the amount 
of $25,000 for an electric-light plant, and other improvements. 


TORRINGTON, CONN.—The Torrington Electric Light Com- 
pany has increased its capital stock from $300,000 to $450,000. 


NAPA, CAL.—D. N. Lehe has been granted a franchise by 
the supervisors of Napa County for a light and power sys- 
tem, A. 

GILBERT, MINN.—The Virginia Light and Water Company, 
of Virginia, Minn., is seeking to secure an electric-light re 
chise. i" 


JERSEY CITY, N. J.—Fire did $7,000 damage in a substation 
power house of the Public Service Commission, at 188 Stecben 
Street. 


FRIENDSVILLE, MD.—The Friendsville Electric Light Com- 
pany has broken ground for its new hydroelectric lighting plant 
near the city. 


GOLDFIELD, NEV.—The St. Ives Leasing Company, a min- 
ing company of Goldfield, will erect a hydroelectric plant at a 
cost of about $10,000. A. 


GUTHRIE CENTER, IA.—The Iowa Construction Company 
of Eldora has been granted an electric-light, telephone and 
street-railway franchise. 


LOS ANGELES, CAL.—The electors of Los Angeles have 
voted bonds for $150,000 for the purpose of enlarging the present 
municipal lighting plant. A. 


LEWISTON, IDAHO—H. Bourke and associates have been 
granted a franchise to erect and operate an electric-light and 
power system in Lewiston. A. 


PASO ROBLES, CAL.—The trustees of Paso Robles have 
appointed a committee to investigate the cost of erecting a 
municipal electric-light plant. A. 


MUSKOGEE, OKLA.—A heavy windstorm tore off the two 
smoke stacks of the power plant of the Muskogee Light Com- 
pany and damaged the plant. 


CORDELL, OKLA.—The City Council has granted a fran- 
chise to L. L. Landry, H. H. Sherman and J. F. Amis, Alva, 
Okla., for an electric-light plant. 


CENTRALIA, CAL.—The Twin City Light and Traction Com- 
pany has been formed at Centralia with a capital stock of 
$400,000, by H. C. Coffman, T. Hoss and A. Welch. A 


ALTA VISTA, VA.—Alta Vista Land and Improvement Com- 
pany, of which T. V. Elsom is president, includes in its charter 
privileges development of waterpower for lighting, heat, etc. 


CHARLESTON, MISS.—The Charleston Light and Power 
Company has been incorporated with $10,000 capital stock by 
J. H. Caldwell, W. B. Burke, E. D. Dinkins, J. C. Patterson and 
others. 


DOVER, DEL.—The Paintsville Water and Light Company, 
of Dover, has been incorporated with a capital of $300,000 by 
Edwin D. Lanel, L. D. Brooks and Martin Garnet, all of Phila- 
delphia. 


VICKSBURG, MISS.—The Vicksburg Railway and Light Com- 
pany is installing a 500-kilowatt Curtis steam turbine, which 
will about double the capacity of the present plant. W. B. Mor- 
mon is manager of the company. 


BINGHAMPTON, TENN.—The city has voted a $25,000 bond 
issue for construction of electric-light, water-works and sewer 
systems. The estimated total cost of the electric-light plant is 
$5,900; George B. Stewart is mayor, 


COLQUITT, GA.—The city of Colquitt, which recently voted 
$15,000 in bonds for an electric-light plant, will commence the 
erection of this station in the fall. Mayor Li. E. Calhoun an- 
nounces that no plans have yet been made. 


SILVER CITY, N. M.—The New Mexico Light, Heat and 
Power Company has been purchased by J. B. Downey, of Den- 
ver, Colo., who announces that the entire plant will be over- 
hauled and that $15,000 will be spent in making improve- 
ments, A. 
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ANADARKO, OKLA.—The O’Neil Engineering Company, 
Dallas, Tex., which has charge of improvement to the electric- 
light plant, will ask for bids for electrical supplies. $14,000 of 
bonds was recently reported voted for this plant. 


DULUTH, MINN.—The City Council is endeavoring to secure 
the passage in the State Legislature of a _ public-utilities bill, 
drawn by City Attorney Wilson, which will give the city the 
right to acquire and operate its own electric-light plant. C. 


PORTLAND, CAL.—The Crook County Light, Water and 
Power Company has been incorporated to install and operate a 
power plant at Cline Falls on the Deschutes River. The capital 
stock is $50,000. J. H. Jackson, of Redmond, is president. A. 


PORTLAND, ORE.—The Elkhorn Light and Power Company 
has been incorporated at Portland, succeeding the Baker Light 
and Power Company. The capital stock is $10,000 and the in- 
corporators are F. M. Harmon, L. Summers and John Rand. A. 


COLFAX, WASH.—D. G. Klinefelter, Mrs. Clara Klinefelter 
and Mrs. A. Maurelius have sold the Palouse City Light and 
Power plant to the Idaho-Washington Light and Power Company, 
of which M. J. Shields, of Moscow, Idaho, is manager, for $28,000. 


BAKER CITY, ORE.—Horace G. Burt, Ray Nye and R. B. 
Schneider of Fremont and several Omaha capitalists have taken 
over the electric-light plant of Baker City. They have natural 
waterpower at Sumpter which they will consolidate with the 
Baker City plant. 


COLUMBUS, O.—Herman Gamper, superintendent of the 
municipal light plant, has recommended the purchase of a 2,000- 
kilowatt machine for the plant. With the present number of 
lights and an additional 300 which are being placed, the plant 
will have reached its capacity. 


ASHLAND, ORE.—The electors of Ashland have voted 
$77,500 in bonds for the erection of a municipal light and power 
plant. The Ashland Electric Light and Power Company has 
secured a temporary injunction, stopping further proceedings 
until the Circuit Court decides the case. A. 


LEWISBURG, TENN.—The new electric-light plant, which 
was recently purchased from the city by the Lewisburg Light 
and Power Company, has been completed and put into operation. 
The company has a capital of $10,000. Dr. S. T. Hardison is 
president and Joe B. Hardison, secretary and treasurer, 


ATHENS, OHIO—The municipal light and water plants at 
Glouster have been closed down indefinitely, on account of a lack 
of funds in the city treasury with which to keep them in opera- 
tion. Both plants have been maintained with the revenue de- 
rived from the saloon tax and the county has voted dry. 


LEXINGTON, VA.—A charter has been issued to the Rock- 
bridge Power Corporation. W. G. Mathews is president, Clifton 
Forge, Va.; Paul M. Penick, vice-president, Lexington, Va.; W. T. 
Paxton, secretary and treasurer, Buena Vista, Va. The capital 
stock of the company is $25,000. It will construct a heating, 
lighting and power plant. 


CHARLOTTE, N. C.—The Southern Power Company is to 
carry transmission lines to High Point, N. C., and also to Greens- 
horo and Winston, thus disposing of power at a distance of be- 
tween 150 and 175 miles from the site of the power plants on 
the Catawba River in South Carolina. 1 


COLUMBUS, O.—Following the recommendation made by H. 
Gamper, superintendent of the Columbus municipal light plant, 
an ordinance will be introduced into Council to provide means 
for the increase of machinery at the plant. It authorizes the 
issue of bonds to the amount of $45,000 to purchase and install 
a 2,000-kilowatt machine and to provide for the foundations and 
necessary equipment. 


CAMDEN, S. C.—The South Carolina Legislature has been 
asked to grant charter and privileges to the Wateree Power Com- 
pany, with capital stock of $100,000, and privilege of increasing 
to $3,000,000. It plans to build a waterpower electric plant on 
the Catawba and Wateree rivers. The incorporators are J. T. 
McDonald, J. D. Harrison, John Boykin, L. C. Harrison, W. S. 
Lee, J. P. Jones and others, 


HOOD RIVER, ORE.—Manager Goff, of the Hood River Light 
and Power Company, announces plans for a number of improve- 
ments to the company’s system. A 750-kilowatt, 6,600-volt, al- 
ternating-current generator, driven by a 1,500-horsepower turbine, 
will be added to the present equipment. A storage reservoir 
will also be built for power purposes, and a sixty-inch valve will 
be placed in the main pipe near the power house, 


JOLIET, ILL.—Work on the construction of the thirty-five- . 
foot dam in the Kankakee River near Kankakee, to generate 
electric power, which will be sold to cities along the Kankakee, 
as well as to Joliet, will be begun in the summer, when the 
water in the stream is low. The promoter, Mr. Powers, who is 
handling the proposition, is renewing the options on the river 
land, which will be submerged with the rise of the water when 
the dam is completed. 
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INDUSTRIAL ITEMS. 


THE, W. F. LEGGETT COMPANY, INCORPORATED, 39-43 
Gold Street, New York city, announces its incorporation of the 
business formerly operated by W. F. Leggett at 56 Pine Street, 
New York city. 


THE WESTINGHOUSE TRACTION BRAKE COMPANY, 
Pittsburg, Pa., has prepared an instruction pamphlet, T-5042, on 
electric-pump governors, explaining the construction and opera- 
tion of this class of apparatus of its manufacture. 


THE H. KRANTZ MANUFACTURING COMPANY, Brooklyn, 
N. Y., has prepared bulletin No. 23 on the subject of its panel- 
board switches and panel-board units. The lists of panel-board 
material are complete with classification, description and price. 


WICHES BROTHERS, Saginaw, Mich., machinery manu- 
facturers and dealers, issue their monthly stock list of boilers, 
engines, dynamos, motors and machinery at their sales ware- 
houses at Saginaw, Pittsburg, Pa., New York city and Jersey 
City, N. J. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey 
City, N. J., has prepared a handsome booklet entitled “Lubri- 
cating the Motor,” dealing with the subject of lubrication of 
automobiles, motor boats and motor cycles. The booklet opens 
with a brief treatment of flake-graphite lubrication. 


THE METROPOLITAN ELECTRICAL SUPPLY COMPANY, 
Chicago, has a special bulletin giving the new prices on Crescent 
insulated wire and lamp cord, which it is sending out to its cus- 
tomers. The company is the western agent for this wire, and 
will be glad to send these bulletins to any who may be in- 
terested. 


THE HOLOPHANE COMPANY, New York, in the January 
issue of its publication, Holophane Illumination, presents an 
illustrated article on the lighting of a clothing store. An ac- 
count of a unique problem in lighting is the illumination of the 
College of the City of New York, illustrated and described in 
this number. 


THE ROBBINS & MYERS COMPANY, Springfield, Ohio, has 
ready for anouncement an extensive line of “Standard” motors, 
possessing a number of features of unusual quality. Descriptive 
matter will be furnished on request. The company has greatly 
enlarged its facilities and is busy upon a brisk demand for its 
well-known apparatus. 


THE STANDARD ROLLER BEARING COMPANY, Phila- 
delphia, Pa., announces the further expansion of its sales or- 
ganization by the appointment of F. M. Germane, formerly sales 
manager, as assistant general manager of the company; T. J. 
Heller as sales manager, and F. W. Lawrence as western repre- 
sentative with headquarters at Chicago. 


THE OHIO BRASS COMPANY, Mansfield, Ohio, has pre- 
pared a handsome catalogue, No. 2, on O-B Hi-Tension porcelain 
insulators. These products are made in a variety of sizes and 
patterns for pressures up to 60,000 volts in the upright pin-type 
insulators. The catalogue also lists a number of strain in- 
sulators, and various articles of line material. 


THE C. H. WORCESTER COMPANY, Chicago, through its 
secretary-treasurer, W. P. Bowring, states that the demand for 
cedar poles, which the company produces, has shown a gratifying 
increase during the past week. Mr. Bowring anticipates a good 
business within the next month and reports that the Worcester 
company is well equipped to meet the demands of users of poles. 


THE GREGORY ELECTRIC COMPANY, Chicago, in sending 
out its February bargain sheet, calls attention to the fact that 
it is overstocked, particularly on 125-volt direct-current gen- 
erators and must reduce its stock to its normal level. Prices 
have been reduced for the pre-inventory clearance sale of gen- 
erators to close out as many as possible by March 1, particularly 
on 125-volt apparatus. 


THE HARVARD ELECTRIC COMPANY, 66 West Van Buren 
Street, Chicago, and 136 Liberty Street, New York city, manu- 
facturer of Harvard patent galvanized channel-steel brackets, in 
addition to a general line of electrical specialties, through its 
president, Frederick Greer, announces that it had not discon- 
tinued the manufacture and sale of Harvard brackets, to which 
effect an unconfirmed report was given some circulation. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has issued a bulletin devoted to its large transformers describ- 
ing oil-cooled, water-cooled and air-blast transformers of large 
capacity. General Electric bulletin No. 4643 illustrates and de- 
scribes a line of switchboard instruments, circular in shape, 
and of strictly first-class construction, with prominent, legible 
and well-lighted scales and large needles. Bulletin No. 4644 de- 


scribes a motor-generator set particularly suited for use in 
connection with searchlights, welding, power work, or as a re- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


417 


versible booster for battery service. In bulletin No. 4641 the 
advantages of the use of electricity in the lumber and wood- 
working industries are explained. The relative merits of alter- 
nating and direct current are briefly stated and a description 
is given of the plant of the Great Southern Lumber Company. 
The bulletin includes numerous illustrations. 


THE FIBRE CONDUIT COMPANY, Orangeburg, New York, 
has issued a second edition of its catalogue of Orangeburg fiber 
conduit, which describes the manufacture and use of linaduct 
and conduit fittings and supplies. Since the first edition was 
printed the capacity and output of the company’s plant have 
been increased several times. The book is illustrated with a 
number of views of installations. 


THE ELECTRIC CABLE COMPANY, Bridgeport, Conn., suc- 
cessor to the Magnet Wire Company, the Peerless Electric Com- 
pany and the Eastern Electric Wire and Cable Company, has 
issued an excellent handbook of its magnet wire, weather-proof 
wire, rubber wire, annunciator wire, office wire, Voltax insulating 
paints and varnishes, and other products. The book contains 
some useful tables of wire data. 


THE MINNEAPOLIS STEEL AND MACHINERY COM- 
PANY, Minneapolis, Minn., has secured an order from the 
Hoopeston Gas and Electric Company, Hoopeston, Ill., for a 100- 
horsepower Muenzel producer-gas engine. The company already 
has installed a 280-horsepower Muenzel producer plant and the 
small engine will be run on the light loads, which will conduce 
to more economical operation of the entire plant. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has 
received, among recent orders, one for a 250-kilowatt motor- 
generator set for the Tennessee Coal, Iron and Railroad Com- 
pany, Ensley, Ala. Another order is for about fifty horsepower 
of small elevator motors from the Haughton Elevator and Ma- 
chine Company, Toledo, O. Yawman & Erbe, Rochester, N. Y., 
have also placed orders for a number of two-fifths-horsepower 
motors for use on some of their specialties. 


THE WESTERN ELECTRIC COMPANY, Chicago, calls at- 
tention to its Hawthorn ignition dry battery, which it predicts 
will continue to give good service after similar cells have been 
renewed. The materials used in these batteries, the manufac- 
turer explains, are subjected to the most rigid chemical tests 
and only the purest materials are accepted. By this use of 
chemically pure materials the local action has been practically 
eliminated in thesé cells, resulting in their long life. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., has issued a new bulletin, No. 83, on the subject 
of its single-phase alternating-current motors. This class of 
motors start on the repulsion principle, an automatic governor 
in the armature converting the connections to those of an in- 
duction motor after speed has been attained. The bulletin pre- 
sents a number of characteristic and torque curves, and _ illus- 
trates the variety of applications to which this motor is suited. 


THE INDUSTRIAL INSTRUMENT COMPANY, Foxboro, 
Mass., has issued bulletin No. 16 relating to its revolution 
counters, tachometers and tachographs. These counters are 
adapted for recording any reciprocating motion. The figures 
cannot be reset without the use of a key. The operation of the 
tachometers and tachographs is based upon a centrifugal-gov- 
ernor principle. These instruments are made in a variety of 
styles and sizes, including portable and stationary types. A 
speed-fluctuation recorder manufactured by the same company 
shows and records the angular variation in speed for one or a 
number of revolutions. 


THE L. B. ALLEN COMPANY, INC., maker of Allen com- 
mutator lubricant, has received a letter from D. L. Fagnan, a 
well-known chief engineer of Cleveland, O., who says: “As for 
the Allen commutator lubricant, a glance at my commutators 
is enough. They’re as smooth as silk. Positively no wear has 
taken place either on brushes or commutator; no sparking or 
heating. In fact, I am satisfied it is the best on the market.” 
This lubricant prevents cutting, sparking or wearing of the re- 
volving surface, restores a normal working condition and gives 
a bright, clean face. It prolongs the life of the commutator. 
A trial sample can be obtained from the manufacturers. 


THE BUSH TERMINAL COMPANY, New York city, has 
issued a handsomely illustrated booklet descriptive of its series 
of loft buildings which adjoin the Bush docks on the South 
Brooklyn waterfront. Bush Terminal is the nearest approach to 
a union freight station that exists in greater New York. The 
plant covers 200 acres on the Brooklyn waterfront. There are 
seven piers, the largest in the port, which are occupied by 
steamship companies operating vessels of the largest tonnage. 
The Bush Terminal Railroad operates twenty miles of track 
and there are 122 warehouses and the series of loft buildings. 
The latter are being occupied by manufacturers who have found 
it uneconomical to carry an open stock of merchandise in Man- 
hattan. They maintain stockrooms in Bush Terminal, but direct 
the movement of merchandise by telephone from their offices 
in the city. ' 
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RECORD OF ELECTRICAL PATENTS. 





Issued (United States Patent Office) February 16, 1909. 


912,291. ELECTRIC LOG. John H. Cuntz, Hoboken, N. J. 
Filed July 28, 1903. A ship’s log includes a casing sup- 
ported on the ship’s rail, an electric generator therein, a 
propeller connected with the generator by a flexible shaft 


and speed indicators electrically connected with the gen- 
erator. 
912,301. BLOCK-SIGNALING SYSTEM. Norman P. Fraser, Car- 


sonville, Mich., assignor of one-half to William Gribben, 
Carsonville, Mich. Filed January 30, 1908. Diagonally op- 
posite ends of the sections are connected by a semaphore 
circuit. 


912,308. SECTIONAL STAND. Frank G. Grimler, Buffalo, N. Y. 
Filed March 13, 1908. An incandescent lamp-stand consists 
of a sectional flexible tube between a heavy base and the 
lamp socket. 


912,339. APPARATUS FOR HANDLING THE ELECTROLYTIC 
PRODUCTS OF BRINE IN THE TREATMENT OF FIBRE. 
Walter V. Wentworth and Arthur B. Larchar, Oldtown, Me., 
assignors to Penobscot Chemical Fibre Company. Filed 
January 29, 1907. Comprises a cell for the electrolysis of 
brine, an evaporator wherein the effluent is concentrated, a 
chamber for receiving the concentrates, and a filter tank 
wherein the caustic soda is separated from the salt. 


912,340. PROCESS OF HANDLING THE ELECTROLYTIC 
PRODUCTS OF BRINE IN THE TREATMENT OF FIBRE. 
Walter V. Wentworth and Arthur B. Larchar, Oldtown, Me., 
assignors to Penobscot Chemical Fibre Company. Filed Janu- 
ary 29, 1907. The process consists in electrolyzing brine, 
concentrating the caustic soda effluent of the electrolysis, 
then cooling the concentrate and separating it into its 
caustic soda and salt constituents, 


912,346. COLLISION-PREVENTING DEVICE FOR RAILROADS. 
Felix Wolf, New York, N. Y. Filed October 30, 1907. An 
electrical system is arranged to stop ong or more trains 
automatically at the same time by actuating the brake and 
shutting off the power of the locomotives. 


912,347. ELECTRIC TIME CONTROLLER. Hubert K. Wood, 
Hartford, Conn., assignor to A. Hall Berry, New York, N. Y. 
Filed November 5, 1903. A switch is actuated by clockwork 
through a ratchet-wheel, a disc and a pawl. 


912,350. BRUSH HOLDER. Henry L. Zabriskie, Brooklyn, N. Y., 
assignor to Diehl Manufacturing Company. Filed September 
9, 1904. Comprises a frame with a rectangular socket for a 
carbon brush and two arms fitting a stud adjustably, and a 
coiled spring attached to the frame and to a sleeve on the 
stud between the arms, 


912,351. PROCESS OF CHARGING LEAD-PEROXID-ZINC STOR- 
AGE BATTERIES. Rudolf Ziegenberg, Berlin, Germany. Filed 
August 8, 1907. The process consists in placing the plates, 
normally dischargeable in sulphuric acid, in a neutral solu- 
tion of zinc sulphate and maintaining this bath in a neutral 
condition by inserting therein zinc. 


912,359. AUTOMATIC SIGNAL-ALARM. Peabody A. Brown, 
Denver, Colo. Filed March 22, 1905. Connected with the 
vibrating hammer of an electric alarm bell is a disc with a 
series of perforations engaged when the disc rotates by a 
contact in a separate signal circuit. 


912,368. ELECTROMAGNETIC ORE SEPARATOR. Thomas 
Charlton, Chicago, Ill., assignor of one-fifth to Robert L. Dor- 
bandt and one-fifth to James H. Parker, El Paso, Tex. Filed 
October 7, 1907. Consists of two adjacent magnetic rolls of 
opposite polarity. Non-magnetic material drops between the 
rolls; magnetic material is carried over by the lower roll to 
a rotary brush which removes this. 


912,364. INSULATOR FOR ELECTRICALLY-CHARGED WIRES. 
Stonewall J. Conrad, Cedar Rapids, Iowa. Filed July 17, 
1908. A clay tube has a shoulder at one end and rectangular 
recess on its side into which fits a two-part spring. 


912,370. AUTOMATIC FIRE-EXTINGUISHING SYSTEM. James 
B. Erwin, Milwaukee, Wis. Filed June 12, 1908. Comprises 
a receptacle for storing liquid fire-extinguishing gas-producing 
substances separate from each other, gas ducts leading to 
the compartments to be protected from fire, and electrically- 
controlled means for opening the gas valves and simul- 
taneously releasing the mechanical means by which the 
gas-producing substances are mingled together. 


912,385. AUTOMATIC ENGINE STOP-VALVE. Jamés L. Kim- 


ball, Salem, Mass., assignor to Locke Regulator Company, 


Salem, Mass. Filed March 27, 1908. A balanced valve is 
electrically actuated by releasing the pressure on one side. 


912,397. CHECK-CONTROLLED DEVICE. Kempster B. Miller, 
Chicago, Ill., assignor to the Kellogg Switchboard and Supply 
Company, Chicago, Ill. Filed January 3, 1905. Combined 
with a signaling circuit is a pair of armatures controlling 
contacts of the circuits, a magnetic check adapted to be 
placed in the magnetic circuit of the armatures, the check 
having portions of different magnetic permeability adjacent 
to the different armatures, 


912,400. TROLLEY-HEAD AND GUARD. John G. McGuffey and 
Rae P. Dowler, Groveport, Ohio, Filed January 2, 1908. Com- 
prises a trolley pole carrying a casing, a_ trolley-wheel 
slidably and guard arms pivotally mounted therein. 


912,427. TROLLEY. Samuel B. Sickelsmith, Newhaven, Pa. 
Filed April 7, 1908. The upper end of the pole is turned 
down and has pivoted to it an arm carrying the wheel at 
its upper end and a spring connected to the pole at its 
lower end. 


912,482. VALVE-ALARM ATTACHMENT. Richard F. Spamer, 
Chicago,. Ill., assignor to Consolidated Fire Alarm Company, 
New York, N. Y. Filed October 12, 1905. An alarm at- 
tachment for gate valves comprises a casing, a removable 
head therefor and three contacts carried by the head, two 
of them in a local circuit and the other adapted to be 
grounded. 














912,3683.—_ELECTROMAGNETIC ORE SEPARATOR. 


912,488. ALARM FOR SIGNAL LAMPS. William K. Sparrow, 
South Nyack, N. Y. Filed June 18, 1908. In the upper portion 
of an oil lamp is a thermal couple and contact member con- 
nected with a signal circuit to indicate whether the lamp 
is lighted or not. 


912,447. CIRCUIT CONTROLLER. Robert W. Coffee, Richmond, 
Va., assignor to Lewis M. Keizer, Baltimore, Md. Filed May 
15, 1906. Renewed January 3, 1908. Comprises a casing, a 
number of springy contact fingers, a number of fixed con- 
tacts and a rotatable shaft engaging all of the former 
contacts to normally hold them out of engagement with 
their respective fixed contacts. 


912,454. ALARM LOCK. Charles Fesenbek, Philadelphia, Pa., 
assignor of three-fourths to Frederick Fesenbek and one- 
fourth to John Grimm, Philadelphia, Pa. Filed October 6, 
1908. Throwing of the bolt closes an alarm-bell circuit, 


912,459. BRAKE APPARATUS. Siegfried G. Freund, New York, 
N. Y. Filed March 27, 1908. There are in combination a 
motor, a number of solenoids of different voltages in circuit 
therewit: and a valve adapted to be operated by each of 
the solesvids when energized. 


912,471. ELECTRICALLY-HEATED FLAT-IRON. Everett D. 
Holley, Forestville, and Charles L. Root, Bristol, Conn., as- 
signors to Bristol Brass Company, Bristol, Conn. Filed 
February 29, 1908. Combined with an iron base plate is a 
copper heat-distributing member having a homogeneous sur- 
face union with the plate, and an electric heating unit dis- 
posed in the heat-distributing member. 


912,501. HIGH-TENSION INSULATOR. John K. Soden, Chi- 

' cago, Ill, Filed July 15, 1907. About the insulator is a hous- 

ing with a ported base and lateral ports higher up to pro- 
vide a circulation of air about the insulator. 
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912,504. ELECTRICAL CLUTCH AND_ BRAKE. Abram P. 
Steckel, Buffalo, N. Y., and Francis Du P. Thomson, Wheei- 
ing, W. Va. Filed July 15, 1907. An induction clutch or 
prake comprises a clutch member having opposite pole pieces 
and windings for exciting them, a second clutch member and 
a non-magnetic conducting ring between the pole pieces. 

912,514. ELECTRICAL LAMP FIXTURE. Nelson Weeks, Rich- 
mond: Hill, N. Y., assignor to Benjamin Electric Manufactur- 
ing Company, Chicago, Ill. Filed June 21, 1901. A “wireless” 
lamp cluster. 

912,529. PLURAL LAMP SOCKET. Reuben B. Benjamin, Chi- 
cago, Ill., assignor to Benjamin Electric Manufacturing Com- 
pany, Chicago, Ill. Filed July 27, 1906. This is a modifica- 
tion of No. 912,514. 





912,551.—-ARRANGEMENT OF EDGEWISE WINDING ON ROTATING 
FIELD. 


912,542. MULTIPLE-UNIT SWITCH. Herbert W. Cheney, Nor- 
wood, Ohio, assignor to the Bullock Electric Manufacturing 
Company, Filed August 30, 1905. A number of single-pole 
switches has an operating solenoid and a walking beam lever 
mounted above each switch, and means connecting all the 
walking beams together, so that all the switches will be 
operated in unison, 


912,551. FIELD STRUCTURE FOR DYNAMO-ELECTRIC MA- 
CHINES. Allan B. Field, Norwood, Ohio, assignor to the 
Bullock Electric Manufacturing Company. Filed January 22, 
1906. The rotating field has poles wound with field coils 
formed of edgewise copper with the portions of the in- 
dividual layers of each coil between adjacent poles inclined 
at an angle such that the stresses due to centrifugal force 
and tending to shift the layers outward are reduced to a 
minimum. 


912,555. TIME CUT-OUT. John Gardner, Fleetwood, England. 
Filed September 19, 1905. A continuously rotatable magnetic 
disc has two magnets arranged in relation to it and dis- 
placeable in one direction or the other according to which 
magnet exercises a preponderating force on the disc. 


912,556 and 912,557. TROLLEY STAND OR BASE. Charles J. 
Geterman, Canton, Ohio, assignor to John E. McLain, Canton, 
Ohio. Filed June 4, 1908. At the base of the trolley pole is 
a bifurcated carrier engaging a cross head and spring which 
is compressed as the trolley pole is lowered. 


912,565. DYNAMO-ELECTRIC GENERATOR, John O. Heinze, 
Jr., Lowell, Mass, Filed November 11, 1907. In this mag- 
neto a series of permanent magnets are separated from 
each other by brass plates and a corresponding series of iron 
armature sections similarly separated is mounted upon a 
common shaft, the like poles of the magnets being in parallel 
alignment with the common axis. 


912,573. THERMOSTATIC INSTRUMENT. Charles S. Johnson, 
Boston, Mass. Filed December 17, 1907. Comprises a base 
of insulating material provided on its front side with a 
pocket, posts within this, conducting strips secured to the 
posts and fusible non-metallic material. 


912,612. COMMUTATOR FOR MOTORS. Andrew J. Pfaff, St. 
Louis, Mo., assignor to Emerson Electric Manufacturing Com- 
pany, St. Louis, Mo. Filed April 29, 1908. A commutator is 
provided with a head, segments mounted thereon and pro- 
jecting outwardly therefrom, the outer surface of the head 
and the end portions of the segments being cut away so as 
to form dovetailed grooves. 


912,618. OSCILLATION DETECTOR AND RECTIFIER. Green- 
leaf W. Pickard, Amesbury, Mass. Filed September 3, 1907. 


Comprises an individual crystal of low conductivity and 
having a metallic deposit upon it. 


912,689. ELECTRIC-LIGHTED SIGN. Christian F. Ziegler and 
Richard A. Bartling, Chicago, IIL, 


assignors to Reynolds 
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Electric Flasher Manufacturing Company, Chicago, Ill. Filed 
September 25, 1907. A hollow shaft is rotatably mounted 
in a casing, there being hollow hubs on the ends of the 
shaft, hollow arms on the hubs and electric lamps on the 


arms. 
912,662. RAILWAY SIGNAL AND TRAIN - CONTROLLING 
MECHANISM. Ellsworth E. Flora and Robert J. Zorge, 


Chicago, Ill., assignors to Zorge Safety Railway Equipment 
Company, Chicago, Ill. Filed May 13, 1908. Consists of an 
electrically-controlled torpedo-placing mechanism connected 
with the track and a train-controlling mechanism electrically 
governed by the torpedo mechanism. 


912,683. DISTRIBUTER. Robert Jardine, Cleveland, Ohio. Filed 
November 7, 1906. A distributer for an explosive engine 
consists of a primary contact and distributer-contact rings 
mounted in a support, a member rotatably mounted within 
the rings and plungers borne by the member and contacting 
with the rings. 


912,701. TELEPHONE ATTACHMENT. Arthur W. Lyda, Pitts- 
burg, Pa., and Elmer C. Robinson, Lowellville, Ohio. Filed 
July 17, 1908. A disinfectant pad is carried by a closure 
member adjacent to the mouthpiece. 


912,705. BATTERY HOLDER. Charles T. Mason, Sumter, S. C. 
Filed December 19, 1908. An electrical connector for dry 
cells comprises a circular spring clip adapted to engage the 
casing of the cell and a resilient conductor tongue integral 
with and extending from the clip. 

912,720. ELECTRIC-LIGHT SOCKET. Mortimer Norden, New 
York, N. Y., assignor of one-half to himself and one-half to 
Silas Heineman, New York, N. Y. Filed July 18, 1908. A 
double socket has a lamp-receiving socket at each end and 
connections for each in common. 


912,721. ILLUMINATED SIGN. Mortimer Norden, New York, 
N. Y., assignor of one-half to himself and one-half to Silas 
Heineman, New York, N. Y. Filed September 19, 1908. Con- 
sists of a hollow frame and separate series of lights ar- 
ranged on the exterior and interior of the frame and on 
the sign device in the centre, 


912,726. OSCILLATION RECEIVER. Greenleaf W. Pickard, 
Amesbury, Mass. Filed October 15, 1908. Comprises a 
fragment of chalcopyrite in electrical contact with a rough 
unpolished fracture surface of electrically-conducting red 
oxide of zinc. 


912,732. SCENE-SHIFTING MECHANISM. Harry Roberts, Mil- 
waukee, Wis. Filed March 19, 1908. Combined with a number 
of rotatably-mounted winding spools is a track arranged 
parallel therewith and a motor capable of movement along 
the track and adapted to be connected with each of the 





spools. 
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912,612.—COMMUTATOR CONSTRUCTION. 
912,734. COIN-CONTROLLED ELECTRICAL APPARATUS. AI- 


fred W. Roovers, Brooklyn, N. Y. Filed October 1, 1906. 
The primary circuit of an induction coil is closed and the 
handles connected with the secondary circuit released on the 
introduction of a coin. 


912,740. AUTOMATIC OILER. John L. Schrode, Marion, Ky. 
Filed November 22, 1906. Mounted on a bearing is a 
thermostat which is adapted to close the circuit of an elec- 
tromagnet that acts on the valve stem of an oil cup and 
releases a little oil. 


912,765. ELECTRICALLY-HEATED TOOL. Maurice J. Wohl, 
New York, and Abbot A. Low, Horseshoe, N. Y., assignors 
to Economy Electric Company, Brooklyn, N. Y. Filed Febru- 
ary 10, 1908. Renewed December 1, 1908. The body is 
provided with grooves into which are secured tongues from 
a removable tip-member so as to be flush with the body. 


912,778. TELEPHONE-CORD PROTECTOR. Edward T. Banes, 
Philadelphia, Pa. Filed January 23, 1908. The cord has a 
split sleeve of elastic material at the inner end of the plug, 
a reinforcing member on the sleeve and a means for secur- 
ing the sleeve in place. 
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912,786. ELECTRIC SIGNAL SYSTEM. Valentine L. Beeman, 
Wellington, Ohio. Filed May 25, 1908. Comprises a number 
of track relays in the railway blocks, a train magnet adapted 
to have its poles reversed to attract the poles of the arma- 
ture bar according to the direction being traveled and to 
energize the track relays and close the circuit. 

912,801. ELECTRIC CONDUCTOR, Sidney G. Brown, London, 
England, Filed December 11, 1903. A submarine telephone 
or telegraph cable consists of an inner and an outer con- 
ductor, a closed spiral winding of iron forming a closed 
magnetic circuit about the inner conductor and dielectric be- 
tween this and the iron spiral and also between the latter 
and the outer conductor. 

912,815. MOISTENER. William P. Cook, Chicago, Ill., assignor 
of one-fourth to William S. Pearne. Filed December 9, 1907. 
Consists of a water-containing vessel and an electrical heat- 
ing element, a circuit closer and a hygrometer for actuating 
it, all being constructed to be contained within a cigar case. 

912,822. TELEPHONE SYSTEM. William W. Dean, Chicago, 
Ill, assignor to Kellogg Switchboard and Supply Company, 
Chicago, Ill. Filed January 23, 1904. A cut-off relay is 
adapted by its actuation to remove the current source from 
the line relay and to place a shunt about its coil. 

912,831. DEVICE FOR INDICATING THE INTENDED MOVE- 
MENTS OF VEHICLES. Percy S. Douglas-Hamilton, Queen’s 
Gate Gardens, London, England. Filed December 31, 1907. 


A recess in ‘the side of an automobile contains direction- . 


indicating symbols composed of electric lamps. 

912,846. SAFETY-BRAKE DEVICE FOR RAILWAYS. James F. 
Howard, Spokane, Wash., assignor of one-third to George 
Crydeman, Spokane Bridge, Wash. Filed July 13, 1908. An 
automatic trip brake for railways consists of a valve con- 
nected to the train pipe and adapted to be struck by a trip 
in a box beside the track containing an electromagnet. 














912,740.—AUTOMATIC OIL CUPS. 


912,848. CIRCUIT CLOSER. Wilson E, Hubbard, Dennis, Tex. 
Filed October 10, 1907. A stationary collar encircling the 
shaft co-operates with a contact pin, a spring contact plate 
and a plunger for intermittently forcing the contact plate 
into engagement with the contact pin. 

912,859. ELECTROLYTIC CELL FOR SEPARATING CONSTIT- 
UENTS OF A MIXTURE OF METAL OR AN ALLOY. 
Henry Lacroix, Geneva, Switzerland, assignor to Usine Gene- 
voise de Degrossissage ‘@’Or, Geneva, Switzerland. Filed July 
2, 1908. Includes an outer compartment containing an elec- 
trode and provided with a pocket to receive material lib- 
erated from the electrode, a cellular diaphragm forming a 
second compartment for a second electrode. 

912,871. CONTROLLER FOR ELECTRIC MOTORS. Robert Lb: 
Munson, Seattle, Wash. Filed February 11, 1908. A_re- 
sistance box consists of a number of equal cross-sections 
hinged together, each being provided with socket clips and 
detachable resistance coils that are exposed by the turning 
of the sections back on their hinges. 

912,878. TELEPHONIC RECEIVER. Arthur H. Nicholson, Wen- 
dover, England, assignor to the New Phonopore Telephone 
Company, Limited, London, England. Filed September 2, 
1908. Comprises a permanent magnet, two parallel dia- 
phragms between the poles thereof, a bar electromagnet be- 
tween the diaphragms and a circular wedge-shaped piece 
carrying the bar magnet. 

912,897. APPARATUS FOR AUTOMATICALLY CONTROLLING 
THE SPEED OF TRAINS. Jens G. Schreuder, Edgewood 
Park, Pa., and Vibe K. Spicer, Chicago, Ill. assignors to 
the Union Switch and Signal Company, Swissvale, Pa. Filed 
August 3, 1907. A trip device moved by compressed air 
into and out of operating position is governed by an electro- 
magnetic device controlled by the speed of the train. 

912,906. IGNITION TIMER. Claude Sintz, Grand Rapids, Mich. 
Filed March 18, 1907, Electric terminals are inserted radially 


in a ring and successively contacted by a roller. 
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912,908. TELEPHONE REPEATING APPARATUS AND CIR- 
CUIT. John J. Skidmore, Boston, Mass., assignor to Ameri- 
can Telephone and Telegraph Company. Filed May 9, 1907. 
A resistance is connected to an element of a jack for co- 
operation with the telephone apparatus and bearing a pre- 
determined relation to the line to which the jack belongs. 

912,916. RAIL BOND. Charles R. Sturdevant, Worcester, Mass. 
Filed January 13, 1906. Each end terminal has a number of 
solid metal stud- -bearing branches adjustable toward and 
away from each other. 

912,924. COIN-CONTROLLED ELECTRICAL DEVICE OR MaA- 
CHINE. Jardo Weiner, Cleveland, Ohio, assignor of one- 
half to John J. Cassidy and one-half to August Larson, Cleve- 
land, Ohio. Filed March 7, 1908. A hand-operated device 
for imparting current to the operator consists of a magneto 
with a crank adapted to become one electrode, and a knob 
on top of the box for the other electrode. 

912,946. DRY-BATTERY CELL. George N. Eastman, Riverside, 
Cal. Filed August 12, 1908. The method of forming dry- 
battery cups consists in spirally winding zinc and fibrous 
strips in superposed relation to form a continuous tube, cut- 
ting the tube to required length, and capping one end. 


912,970. ELECTRIC-ALARM WATER-GAUGE. George C. Marsh, 
Denver, Colo., assignor of one-half to Henry W. Hart, Den- 
ver, Colo. Filed April 8, 1908. A float closes the circuit 
between two contacts and rings an alarm or lights a lamp. 

912,974. BRUSH HOLDER. James F. McElroy, Albany, N. Y., 
assignor to Consolidated Car Heating Company. Filed No- 
vember 22, 1904. Consists of an arched lever provided 
with jaws at one end adapted to grip the brush and pivoted 
at its opposite end to a support sleeved upon and insulated 
from a stud between the brush and the pivot. 

912,979. MAIL CARRIER. Albert W. Riggs, Atlantic, Iowa, as- 
signor of forty one-hundredths to Jacob O. Fudge, Charles R. 
Hunt and C. L. Campbell, Atlantic, Iowa. Filed July 24, 
1908. Consists of a track, a trolley conductor carried thereby 
and a suspended car with motor traveling along the track. 


PATENTS THAT HAVE. EXPIRED. 


Following is a list of electrical patents (issued by the United 
States Patent Office) that expired February 238, 1909: 
469,257. SPEED REGULATOR FOR DYNAMOS OR MOTORS. 
L. H. Leber, Pittsburg, Pa. 


469,262. CONDUIT FOR CABLE OR ELECTRIC TRAMWAYS. 
G. S. Morrison, Chicago, Ill., and C. Vogel, San Anselmo, Cal. 
469,266. ELECTRICAL BURGLAR ALARM FOR WINDOWS. 


F. C. Page, Creston, Iowa. 


469,273. ELECTRIC TELEGRAPH APPARATUS. J. Robinson, 
London, Eng. 

469,280. ELECTRIC RAILWAY. Wm. S. Smith, Berkeley, Cal. 

469,288. ELECTRIC HOSE COUPLING. J. B. Strauss, Cincin- 
nati, Ohio. 

~. ELECTRIC ARC LAMP. Wm. D. Graves, Cleveland, 

io. 
469,353. OVERHEAD CONDUCTOR FOR ELECTRIC RAIL- 


WAYS. E. M. Bentley, New York, N. Y. 

469,361. ELECTRIC ELEVATOR. R. Watson, Brooklyn, N. Y. 

469,362. ELECTRIC ARC LAMP. F. R. Boardman, Manor Park, 
England. 

469,376. FIRE-ALARM SYSTEM. H. Redding, Everett, Mass. 

469,408. AUTOMATIC ELECTRIC CAR-LIGHTING BURNER. 
R. C. Nourse and T. W. Lane, Boston, Mass. 

469,424. ELECTRICAL HIGH AND LOW-WATER ALARM. A. 
C. McConnel, Allegheny, Pa. 

469,428. DIAPHRAGM FOR ELECTRICAL CELLS. C. N. Waite, 
Newton, Mass. 

469,438. RAILWAY-SIGNALING APPARATUS. 1 ee! 
New York, N. Y. 

469,441. ELECTROMAGNETIC RECIPROCATING ENGINE. M. 
J. Wightman, Scranton, Pa. 

469,469. TUBE FOR ELECTRIC ,CONDUCTORS. 
field, New York, N. Y. 

469,470. CONDUIT FOR ELECTRIC CONDUCTORS. 
Greenfield, New York, N. Y. 

469,471. ELECTROMAGNETIC STOP-MOTION FOR STEAM 
ENGINES. W. W. Hailstone, Long Island City, N. Y. 

469,474. TELEPHONE SUPPORT. H. V. Hayes, Cambridge, 
Mass. 

469,475. ELECTRIC CABLE. H. V. Hayes, Cambridge, Mass. 

469,515. ELECTRIC MACHINE. M. Von _ Dolivo-Dobrowolsky, 
Berlin, Germany. 

469,649 and 469,650. SIGNAL DEVICE FOR TELEPHONE PAY- 
STATIONS. Wm. Gray, Hartford, Conn: 

469,656. ELECTRIC-LIGHTING SYSTEM. J. 
bany, N. Y. 


Myers, 


E. T. Green- 


mF; 


F. McElroy, Al- 





